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NOTES AND COMMENTS. 


Merchant Traders’ Difficulties. 


The Merchants’ Committee of the London Cham- 
ber of Commerce have made a Report on the sub- 
ject of merchant trading, particularly as affected 
by the war, which has been adopted in principle 
by the Council of the Chamber. This Report 
points out that the Government, in the steps it has 
taken to regulate supplies in war time, has not 
sufficiently availed itself of the services of the 
mercantile community, with its knowledge of 
sources of supply and its organisation. The 
methods adopted have, in the judgment of the 
Committee, failed to produce the maximum advan- 
tages to the State, with the minimum of interfer- 
ence with legitimate trade usages and organisa- 
tion. The results of these methods have in many 
respects been subversive of the objects in view. 
The Report continues :— 

There seems to be no adequate ground for dispensing 
with the services of the merchant, whose relations with 
suppliers, and expert knowledge of the goods involved, 
should entitle him to be treated on reasonable terms by 
the State in a business with which he alone has had 
actual experience in the past. The conduct of this 
business also involves the question of finance; which 
influences the foreign producer jn his choice of the 
British market. The merchant, moreover, is prepared 
to undertake great risks, whether in peace or war, and 
only asks that he shall have the opportunity of bring- 
ing into the country its essential requirements on terms 
which will leave a fair remuneration for these risks. 
The reasonable profits of bond fide distributors should 
be allowed, and these may justly include remuneration 
to the merchants or brokers whose business has been 
to handle the stocks they obtain from various sources 
before they reach the manufacturer or retail dis- 
tributors. 

The Committee, having regard to the foregoing 
considerations, recommend : — 

(a) That Government should cease to act as 
trading intermediary between producers and con- 
sumers, but should utilise to the fullest extent the 
services of the business community. 

(b) That to this end merchants should be en- 
couraged to continue to carry or import stocks of 
commodities essential to this country. 

(c) That, so far as any control of imports and 
exports is concerned, the quantities allowed should 
as far as possible be based upon a fair allocation of 
quantities amongst merchants déaling in particu- 
lar articles, after consultation with representative 
trade organisations. Permits should only be 
granted to British and Allied subjects who are legi- 
timate merchants and importers in the trade 
involved. 

(d) That the various Control Departments should 
be co-ordinated so far as to secure a uniform 
system on questions of principle and to obviate pre- 
sent delays in dealing with licences and permits. 

(e) That Control Departments should in all cases 
be assisted by representative business men nomi- 
enated by their respective trades. 

({) That steps be taken to represent to the 
Government, to Members of Parlianient, and the 
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public generally, the views set out in the Report 
of this Committee. 


Pig-Iron and Copper Merchants. 

Attached to the above Report are several 
appendices, including data collected by the Metal 
Merchants: Sub-Section of the Chamber. From the 
latter the following extracts are taken :— 

‘* For generations , before the outbreak of war, all 
Cleveland pig-iron has been sold to various pig-iron 
users all over the country, principally through the lead- 
ing merchant houses, who had laid themselves out 
specially for handling the business by owning coasting 
steamers, cana] lighters, horsés and carts, the necessary 
stables and depéts. In spite of this well-known fact 
when control was instituted, no provision whatever was 
made for the protection of such merchants, and no 
merchants were consulted by the Government, all 
arrangements being left solely in the hands of makers. 
Loyal customers who decide to continue to buy from 
their regular pre-war — have to pay 14 per cent. 
commission for the privilege of so doing, and continue 
to do this in face of repeated requests from the Minis- 
try of Munitions to buy direct from them and to ignore 
their old-established connections. 

** With per also, no provision has been made for 
merchants, although the great bulk of the trade has 
always been done through merchants. After a great 
deal of trouble loyal customers were allowed to pay a 
nominal commission over and above the Government 
fixed prices to their regular suppliers, but were not 
encouraged to do so, the Government in every case pre- 
ferring to deal direct. Practically no orders pass 
through merchants now, and they Pow consequent] 
lost all touch with the consuming trade as well as with 
sellers, viz., copper mines and copper refiners. Trade 
relations, existing over generations in many cases, have 
been broken off. Merchants have also lost all their 
trade with the Allied countries, as for some months 
they were not allowed to do any business with the 
Continent. Part of these restrictions have now been 
removed, but only after the merchants had lost touch 
with their regular customers, who had been driven to 
deal direct with producers in U.S:A. and Japan, in- 
stead of the business coming through London as before. 
In accordance with the wishes expressed by the 
Ministry of Munitions, merchants have endeavoured 
to get consumers to be content with less metal than 
their inquiries covered. In many cases where this led 
to correspondence between the consumer and the 
Ministry, the merchant has found the business taken 
out of his hands by the Ministry, who supplied the 
full quantity asked for direct.’’ 

It is, perhaps, unnecessary to enlarge on the in- 
convenience and difficulty experienced by consumers 
through the attempted elimination of the mer- 
chants in the metal trade. As we have remarked 
on previous occasions, the merchant in the trade 
is not generally what the amateur economist is 
fond of calling the ‘‘ unnecessary middleman.” He 
is often, in addition to being distributor, and, in a 
sense, financier to the user, the latter’s chief guide 
and consultant, bringing to bear on the question of 
supplies a wide knowledge of classes of material and 
sources of supply. The small consumer in particu- 
lar would be badly placed, in the matter of compe- 
tition with large users, were the merchant supplier 
of pig-iron and metals eliminated. A Government 
with a strong penchant for creating officials to 
manage the nation’s affairs would do well to con- 
sider carefully before removing a useful section of 
the industrial community, merely to replace it by 
less experienced officials. 











Tue Minister of Munitions has appointed Mr. A. H. 
Collinson, who is at present Director of Inspection in 
Munition Areas, to be Controller of Inspection, in 
‘lace of Sir Sothern Holland, appointed to the 
Admiralty for special work. 


Tne Education of Apprentices. 





We have received a copy of the Report of the 
Committee appointed by the Council of the North- 
East Coast Institution of Engineers and Ship- 
builders to inquire into, and make recommenda- 
tions regarding, the education of apprentices. The 
Report, which is signed by Mr. Gerald Stoney and 
Mr. E. W. Fraser Smith for and on behalf of the 
Committee, puts forward certain recommendations, 
among which are the following :— 


(1) That the North-East Coast Institution be 
appointed by the employers’ associations in connection 
with engineering, shipbuilding, and ship-repairing on 
the North-East Coast, as their representatives, to act 
in a consultative capacity with the local education 
authorities for the development of apprentice training 
in technical education. 

(2) That paeee engineering and shipbuilding 
apprentices rafted at’ 12 to 13 years of age to 
junior day technical schools for a three years’ course 
of general education, including, amongst other sub- 
jects, mathematics, mechanics, machine drawing, and 
manual training. 

(3) That an advisory committee of representatives of 
the North-East Cvast Institution and of employers 
and pe Ns be associated with the management of . 
these schools in a consultative capacity. 

(4) That employers give preferential appointment to 
these youths on passing out of these schools, 

(5) That a selection (a smal] percentage) be made 
from these boys of those showing exceptional ability, 
solidity of character, and general promise at the 
beginning of the apprenticeship, and that they ee 
half the week in the works and half in the local 
technical college, in which they would receive a special 
two years’ course of technical education. 

(6) That a second selection be made from these ex- 
ceptional boys on the a of the two years’ 
course, and that these should pass direct to the Uni- 
versity for the full engineering or naval architecture 
degree courses 

) That the local education authorities or the State 
provide scholarships and maintenance grants, so that 
the poorest boy may have the full course from the 
elementary school to the completion of the University 
course without financia! anxiety. 

(8) That the remainder of the boys passing into the 
works as ordinary apprentices should be given leave 
from the works for at least two half days a week, 
and _if possible three, for the purpose of attending 
part-time day continuation classes. 

(9) That definite practical instruction be given to 
all apprentices by expert craftsmen in the shops 
throughout the whole of the apprenticeship. 

The Report has been considered by five employers’ 
associations on the North-East Coast, who are in 
sympathy with the objects aimed at therein. 
Four of these associations generally approve of the 
Institution’s scheme, while the fifth intends to give 
it further consideration. 


——— 


SOUTH-WESTERN POLYTECHNIC INSTITUTE. 
—As will be seen from the advertisement on page 503 
the Metallurgical Department of the above Institute 
will reopen in September. The Department offers 
facilities for individual work in any branch of metal- 
lurgy during the day or evening, which it is thought 
will be of great use to men who have not the time. or 
opportunity to take a full course. During the present 
erisis it is felt that the use of the laboratories, testing- 
room, and the instruction provided may be of con- 
siderable value. Some of the facilities afforded are 


enumerated in the advertisement, and any futher in- 
formation 
(Room 65). 


can be obtained from the Secretary. 
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The Superheating of Slags and Metals During 
Refining, Smelting and Alloying Operations. 


By J. E. Fletcher. 





At the last meeting of the Iron and Steel 
Institute, Mr. J. E. Fusercner (President of the 
Staffordshire Iron and Steel Institute) specially 
emphasised the slag condition as influencing the 
refining actions within the underlying metal. He 
has since given some time to the preparation of a 
review of the slag function problem, which he pre- 
sented recently before the Society of Chemical 
Industry at its annual meeting in Birmingham. 
We append the following report of the Paper :— 

1. In the production of wrought-iron and steel or 
ingot iron in the open-hearth furnace it is becoming 
clearer that the mechanism of refining and alloying 
c 
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is that of the intimate reactions which occur 
between the various constituents of the pig-iron, ore 
and scrap charged and those of the slags used in the 
efficient carrying out of such processes. 

The finished cold cast P ucts are crystalline com- 
posite masses made up of more or less carbonised. or 
otherwise alloyed crystals separated from each other 
by boundaries which probably always contain minute 
particles or films of isolating matter. It is known that 
such films often contain the iron oxides FeO and 
Fe,O,, together with silicates of iron and manganese. 
There is further evidence that occluded gases in a fine 
state of division occur within the crystal boundaries. 
Such films must tend towards the non-welding of the 
adjacent crystal faces when the molten or liquido-plastic 
crystals are being drawn together in their passage to 
the solid state. 

The high temperatures needed in the ferrous alloy 
processes make the study of the reactions and of the 
constitutional changes in both slags and alloys exceed- 
ingly difficult ; there is a sense, however, in which it 
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may be said that the reactions at high temperatures are 
more simple than at lower ones. MM. Charpy, 
Moissan, Rutt and Goecke, as a result of experiments, 
have concluded that there is a progressive formation of 
the carbides Fe,C, Fe,C, and FeC at increasing tem- 
peratures until at about 2,700 deg. C. gasification of 
the alloy (FeC + Fe) takes place. 

2. The refining and alloying slags in iron and steel 
processes may be divided into three types, viz., those 
whose temperatures of formation, fusion, and equili- 
brium are (1) higher, (2) moe er A the same, and 
(3) lower than the fusion and equilibrium of the metallic 
alloys in contact with the slags. 

The slags of type (1) are representative of blast- 
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furnace working, where the pig-iron fusion temperatures 
are in the neighbourhood of {140 deg. C. Such slags 
have the composition : 


CaO +Mg0+Fe0+MnO=50 to 55 per cent., 
SiO, +Al,0,4+P,0,=45 to 50 per cent., 
the fusion temperatures of which are in the region of 
1,400 deg. C 
The slags of type (2) are typical of the puddling pro- 
cess where the fusion and softening temperatures of the 
metal being operated upon vary from 1,130 deg. to 
1,450 deg. C., the slags having fusion temperatures 
varying Seaenon 1,080 deg. C. and 1,350 deg. C. and 


are silicates of iron and manganese of the approximate 
analysis : 


FeO + Fe,0, +MnO=70 to 80 per cent. 
SiO, =20 to 30 per cent. 


The slags of type (3) are representative of the open- 
hearth steel-melting processes. Here the metal fusion 
temperatures vary from 1,130 deg. to 1,500 deg. C. 
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whilst the slags fuse at between 1,100 deg. C. and 1,350 
deg. C. and have the typical analyses :— 


CaO + MgO + FeO +MnO=40 to 50% | = (acid 
SiO, + Al,O, =50 to 60% { process). 

CaO +MgO +Fe0+MnO=80 to 70% | (basic 
$i0, + P,O, =20 to 30% j process). 
3. Now obviously the temperatures of refining, 


smelting, and alloying chambers or hearths of the 
furnaces being operated must be kept higher than those 
of the slags or metals under treatment. Hence in case 
(1) the blast-furnace metal is superheated above its 
fusion point; in (2) the puddled iron and slags may be 
kept nearly at their proper fusion temperatures ; and in 
(3) the slags are superheated above their fusion tem- 
peratures. Taking as concrete examples the cases 
cited 

1) Blast-furnace Slags.—Here the slag fusion tem- 
perature is higher than that of the contact metal. The 
temperatures of the tuyere zone are in the region of 
1,500 deg. C., the slag fusion temperatures being be- 
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tween 1,350 deg. C. and 1,450 deg. C., whilst the under- 
lying metal is melted at roughly 1,140 deg. C. The 
slag and metal are therefore continuously superheated 
above their fusion temperatures. The metal in the 
hearth is primarily of eutectic composition or there- 
abouts, viz., 4.3 per cent. carbon, 7 per cent. iron. 
The result of superheating this eutectic is first to render 
the contained carbide of iron Fe,C unstable. The 
higher it is heated above its melting point, 1,130 to 
1,135 deg. C., the greater is this instability apparent 
and its sensitiveness to refining or alloying action in- 
creased. Similarly the oxide constituents of the slag 
which are reducible at the hearth temperatures become 
anstable under conditions of superheat, the silica. 
SiO,, and phosphate of lime, 4CaOP,O,, being readily 
reducible. 

At the hearth temperatures, 1,500 deg. to 1,600 deg. 
C., the slag composition tends to adjust itself by part- 
ing with SiO, and P,O, until it attains equilibrium 
consistent with the degree of superheat. If given suf- 
ficient time at, say, 1,500 deg. & , an equilibrium cor- 
responding to the slag composition 20 per cent. A1,0O,, 
80 per cent. CaO.MgO would arrive in the case of a 
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smelting using a working slag of primary non-super- 
heated analysis 30 per cent. Si0,, 15 per cent. Al,O., 
55 per cent. CaO.MgO. The 1, deg. C. saturated 
slag would then be inert, there being no further re- 
ducible constituent present in the slag. The metal in 
contact with the slag would also have moved towards 
stable equilibrium, and it can be shown that in the 
case of ferro-silicon manufacture an alloy of composi- 
tion C. 5 per cent., Si 9.3 per cent., Fe 90.2 per cent. 
would result when the slag becomes inert. The fusion 
temperature of resulting slag and metal would be about 
1,450 deg. C. (In this case phosphorus, sulphur, and 
manganese have been omitted for the sake of simplicity.) 

It is impossible at present to state the composition 
which corresponds to the stable equilibria of slags at 
varying temperatures or of the metallic alloys in con- 
tact therewith, but it may be inferred from the fore- 
going that by proper adjustment of the primary slag 
composition it is possible by correct temperature con- 
trol to regulate the alloying actions in the metal. 

It is clear that the cast-iron becomes alloyed with 
silicon and phosphorus at the expense of its carbon the 
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more readily as the slag is superheated and hence free 
to act on a superheated metal (unstable) in contact with 
it. Fig. 1 illustrates’ the changes in the composition 
and temperature of equilibrium during the progressive 
alloying of a white iron with silicon. The active and 
relatively inert conditions of the slag are indicated by 
the shaded area marked “ superheat.”” The higher the 
superheat the more active the slag and the more unstable 
the metalloid compounds in the metal atfacked. 

There are, doubtless, cases where, as in certain 
pneumatic refining and smelting processes, the excess 
of oxygen leads to oxidation of the metal underlying 
the slag. Such oxides may there rise to the surface 
and enter the slag which under certain temperature con- 
ditions may become more active, increasing the slag 
superheat because of the addition of iron oxide to the 
slag and coincidently lowering its fusion point. Car- 
bon in a pig-iron charge may thus be oxidised at the 
expense of iron oxides FeO, Fe,O, in the slag, iron 
passing back into the metal; such action being coinci- 
dent with or preceding the silicon or phosphorus trans- 
fer. Thus a blast-furnace slag may become rich in 
Tron has then 


FeO, the resulting pig-iron being white. 


























been reduced from the slag in preference to silicon, and 
the total carbon content of the pig-iron is lower than 
in the case where a normal slag free from FeO has been 
em apes. 

uddling Slags.—In the puddling process the slags 
are of the type (FeO, Fe,O,, SiO,) having temperatures 
of fusion and equilibrium not much different from those 
of the pig-irons which it is desired to refine. Here it 
is necessary to desiliconise, dephosphorise, and~ de- 
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carburise the pig-iron underlying or in contact with the 
slag. The initial fusion temperature of the pig-iron to 
be refined is about 1,140 deg. C., that of the first super- 
posed slag being, say, 1,260 deg. C. This slag is therefore 
superheated and consequently active. Unlike the 
blast-furnace slag the puddling slag is basic and con- 
tinues so throughout the process. There is no deter- 
rent or inert constituent such as lime or alumina, hence 
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during the intermediate stage. The initial and final 
slags are therefore high in FeO, Fe,O,, and low in 
SiO,, whereas in the intermediate stage the slag is 
more siliceous and more readily fusible. During 
‘‘rash ’’ or careless working the end of the operation 
is conducted at too high a temperature ; hence the slag 
is too highly superheated and adjusts its composition 
by robbing the iron bath or sponge. The iron oxide 
thus added to the slag is largely the result of oxidation 
by the furnace gases (rich in O and CO,). Fig. 2 
illustrates the foregoing actions. It is seen that the 
superheat is not so great as in tue blast-furnace 
operation. Fig. 3 shows the progress of refining and 
the coincident slag adjustment composition during the 
complete puddling process, and illustrates most clearly 
the effect of superheat on the slag and metal equilibria. 
4. (a) In the production of certain alloy steel the 
effect of superheating the working slags results in the 
pronounced separating out of the most readily reduced 
slag constituent. Thus in the making of manganese 
steel in the open-hearth furnace the primary slag cover- 
ing the molten pig-iron charge was a rich ferrous slag 
of the composition approximately FeO . Fe,0,=80 per 
cent. SiO,=20 per cent. fusible at about 1,300 deg. C. 
Into this a pyrolusite ore of analysis MnO,=85 per 
cent., Ca0O.MgO=5 per cent., SiO, =10 per cent., was 
radually added. e MnO, becomes MnO on super- 
Cooting. the FeO being changed to Fe,O, by the O 
liberated from the MnO,. It was then found that the 
FeO and Fe,O, in the slag, if increased by further 
additions of hematite ore (Fe,O,) and lime, caused a 
rapid reduction of the Mn from the slag, Mn entering 
the liquid metal. When the slag contained over 
per cent. of Mn then manganese entered the metal, 
whereas if the slag was adjusted so as to contain above 
50 per cent. of Fe, then iron was reduced from the slag 
in preference to manganese. An increase in the super- 
heat in either case increased the rapidity of the reduc- 
tion. The termperature was not measured, but it was 
noticed that the higher MnO slags were more fluid than 
the rich FeO slags, and were apparently fusible at a 
lower temperature. Hence at the aye noe A constant 
furnace temperature the high MnO slags were more 


highly superheated than tne high FeO slags, hence 
more unstable, and then Mn in consequence more readily 
reduced. 

(Bs) The refining of alloys may be illustrated in the 
case of the elimination of manganese in the puddling 
or open-hearth steel processes. 


Thus the reaction be- 
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temperature variations rapidly alter the slag constitu- 
ency. The active iron oxides in the slag attack the 
unstable iron phosphide and silicide in the pig-iron and 
primarily furnish the oxide for gasifying the unstable 
carbon in the superheated iron-carbon alloy and for 
oxidising the silicon ard phosphorus which are also 
but feebly stable at temperatures above 1,100 deg. C. 
There is an automatic adjustment of the slag com- 
position throughout the process. At the beginning and 
end of the operation the temperatures are Ligher than 


tween the slag constituent FeO. Fe,O, and the alloy 
constituent Mn,C in the pig-iron is of the type : 


FeO.Fe,0, + Mn,C=3Mn0 +C0O+3Fe. 


Manganous oxide displaces the iron oxides in the slag, 

the manganese in the pig-iron being replaced by pure 

iron from the reduction of the iron oxides. Superheat- 

ing the slag renders the FeO.Fe,O, more active, whilst 

that of the molten pig-iron increases the instability of 

the Mn,C. In the interaction CO gas is liberated. 
B 
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The slag is enriched by the entrance of MnO at the 
cost of the iron oxides FeO Fe,O,. Professor Turner's 
view that in such actions the active oxides FeO Fe,O, 
are the reducing agents has been taken. They are in the 
state of least stability and hence in the condition to 
react with the other unstable compounds present when 
by superheat their stability is decreased. sage | at 
the moment of exchange it is the ferrous oxide which 
reacts with the Mn,C in a reversible sense thus :— 


3FeO + Mn,C —”3Mn0 + Fe,C. 


Superheating the oxide FeO in an oxidising atmos- 
phere leads to the formation of Fe,O, (as in the pro- 
duction of ‘‘ Bull dog slag ’’ by calcining puddling-fur- 
nace tap cinder). On the other hand, liquid Fe,O, 
when in contact with molten Fe alloys is readily con- 
verted to FeO providing a reducing or neutral atmos- 
phere is maintained in the working chamber. 

Alloying a Metallic Mass underlying a Rich Slag.— 
In siliconising the white eutectic iron in the hearth 
of the blast furnace the SiO, in the slag interacts with 
the Fe,C in the carburised white iron in a reaction of 
the type : 

SiO, +2Fe,C=Fe,Si+4Fe+2C0. 
The carbide of iron in the eutectic metal is displaced 
by silicide of iron and pure iron is coincidently set 
free. CO gas is liberated and the slag is impoverished 
by the loss of the silica SiO, This exchange is 
affected by the superheating of the slag, the silicate 
of lime or magnesia therein becoming unstable. The 
interaction between the SiO, and the unstable super- 
heated Fe,C is thereby promoted as shown. 

(c) Liberation of Occluded Gases.—When cast-iron 
is heated considerably above its melting point the 
occluded gases, which are not inconsiderable in quan- 
tity, and consist mainly of CO and H, are set free. 
An examination of the microstructure of a pig-iron 
which has been thus heated towards its boiling point 
reveals particles of silica surrounded by an envelope 
of ferrite together with flasks of coarse graphite. It 
would appear that a reaction has taken place in this 
case between the escaping CO gas and the silicide of 
iron Fe,Si, thus : : 

Fe,Si+2CO=Si0, +2Fe+2C. 

The slaggy particles appearing in the microstructure are 
probably a silicate of iron formed as per the reaction : 
Fe, Si+3CO=2Fe0.Si0, +3C. 

In some cases such silicate slag rises to the surface 
of the metal which has been desiliconised to some 
extent by gaseous means. Again, sometimes iron oxide 
particles occur mechanically mixed and distributed 
throughout the cast-iron or steel mass as a result of 
over-oxidation or over-blowing in the hearth or bath of 
the furnace or converter. e effect of superheating 
such an alloy is to further refine the metal thus : 
FeO.Fe,0, + 2Fe,Si=2Si0, +7Fe, 

or FeO.Fe,0, + Fe, Si=2Fe0.Si0, +3 Fe, 
and FeO.Fe,0, +4Fe,C=15Fe +4 CO. 

4. The mechanism of refining and alloying through 
the offices of the slags is shown in Tables I. and 
II. In the blast furnace a portion of the carbon in the 
carbide Fe,C is liberated in the CO gas formed and 
pure iron is freed to unite with the Si and P as silicide 
of iron Fe,Si and phosphide of iron Fe,P. These 
actions occur when the slag is superheated. 

The automatic adjustment of a typical blast-furnace 
slag is shown in Fig. 4, where. during the alloying of 
the iron in the blast-furnace hearth with silicon (the 
resulting pig-irons having 0 to 3.0 per cent. silicon), 
the slag composition alters thus :— 





| Slag 
SiO. | AlzOs.| CaO |softening 
| MgO. | temp. 





fs Per cent.|Per cent./Per cent.| Deg. C. 
28.5 20.7 47. 


Before alloying with Si na 7.1 1435 
With 1% Si in pig-iron wm | | 21.5 48.9 1440 
With 2% Siin pig-iron ..| 27.5 21.7 49.7 | 1440 
With 3% Siin pig-iron ..| 26.5 22.2 





50.3 | 1445 





As the slag adjusts itself during the loss of Si the 
fusion temperatures of the slag are raised. Hence a 
higher hearth temperature and resulting slag and metal 
superheat become necessary as the more highly silicious 
pig-irons are made. 

Table II. illustrates the mechanism of refining action 
in cupola, open-hearth, and puddling operations. Here 
the pig-iron being refined is superheated above its melt- 
ing point, the silicide phosphide and carbide of iron 
being thereby rendered unstable and react with the 
similarly unstable slag oxides (in this case the iron 
oxides). Silica and phosphoric acid escape to the slag 
and CO gas is liberated. The iron set free by the de- 
composition of the silicide, phosphide and carbide of 
iron and that added by deposition from the slag oxides, 
together with the primary iron crystals in the original 
pig-iron (if containing less than 4.3 per cent. carbon), 
yields a refined product more or less free from silicon, 
phosphorus, manganese and carbon. 

6. It is evident from the foregoing that intimate con- 
tact between the metals and the slags in smelting, refin- 
ing, and alloying operations is imperative if successful 
results are to follow. 

In the blast furnace the reduction of the ores must 
be largely through gaseous (CO) influence. It is not 
possibie for sufficiently uniform carbon (coke) contact 
with the oxide of iron (Fe,0,, etc.) particles to take 

lace. The slag blanket which covers the metal in the 

earth of the furnace is agitated by the splashing and 
penetration of the drops of liquid metal and slag as 
they descend from the upper portions of the tuyere 
zone. Hence there is a greater contact between slag 
and liquid metai than at first appears. The relafion- 
ship between the area of slag contact and the iron 
smelted per hour is of practical importance. The ratio 


area of slag contact (sq. ft.) 
iron smelted per hour (tons) 





is, in the case.of modern hot-blast furnaces, 15 to 25. 
In the days of cold-blast furnaces the ratio was as 
high as sq. ft. of slag contact per ton of iron 
smelted per hour. 

In the foundry cupola the ratio for modern furnaces 
is 0.7 to 1.0 sq. ft. per ton of iron melted per hour, 
and in the open-hearth steel-melting furnace the ratio 


area of slag contact 


metal refined per hour 
is 20 to 30. In modern rapid practice in large fur- 
races the ratio is tending to increase, shallow baths 
and large area of slag contact being necessary for 
intensive outputs. 

The more viscous and light the slag is the greater is 
the need for large contact area. During mechanical or 
natural agitation the heavier slags penetrate the metal 
surface in direct proportion to their density. In the 
heavy yet mobile puddling slags the rapidity of the 
refining action is readily explainable and the low 
viscosity combined with the continuous hand or 
mechanical rabbling promotes better contact between 
the metal and oxide particles. 

It can be shown that in the alloying of silicon with 
iron through contact of the carbide of iron with the 
silica of the slag in the blast-furnace process the relative 
surfaces of contact of these two constituents are as 
1 : 1.26 approximately, whereas in the decomposition 
of Fe,Si in the refining operation of puddling the ratio 
of contact areas between Fe,Si and the oxides 
FeO.Fe,0O, is as 1 : 1. Hence it follows that more 
homogenous interactions occur in the latter process. It 
is interesting to note that the ratio 

area of slag contact (sq. ft.) 

metal refined per hour (tons) 
is about 50, twice that of the open-hearth steel pro- 
cess, the area of contact being sufficiently large to 
enable efficient washing and rgbbling of the metal and 
slag to be carried out. 

. The Liquid Crystal Phase.—Dr. Desch, in his re- 
cent iovsiesiie contribution to the Institute of Metals, 





drew attention to the possible existence of a liquid 
crystal phase at temperatures higher than the fusion 
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point of metallic alloys. In the study of ferrous alloys 
the observed variations in the viscosity of hyper-eutectic 
alloys when heated above their melting points, the 
decomposition of the carbide or carbides in carbon iron 
alloys as influenced by the presence of silicon, phos- 
phorus, etc., resulting in a graphite-bearing viscous 
state, and the micro examination of such alloys when 
uenched from the superheated condition, all strengthen 
the view that above the liquidus curve of the phase 
diagram there may be a liquid crystal phase. It is diffi- 
cult to determine such a phase and its temperature 
limits, but there is much to suggest that liquid iron 
crystals more or less carbonised and siliconised in 
ordinary cast-irons and steels do exist, and that their 


Superheated unstable constituents. 


TasLe I.—Blast Furnace Alloying Reactions. 


order of iron crystalline deposition is shown in three 
well-known variations of the open-hearth steel-making 
rocesses. 

The first stage of the operation in each case is that 
of melting the charge. In the liquid thus formed are 
the primary crystals (melted or as liquid crystals) 
originally present in the pig-iron or steel scrap. The 
next iron addition to the bath is due to the decom- 
position of Fe,Si, the Si entering the slag and liberatin 
the iron of the silicide, coincidently there being adde 
to the liquid mass free iron reduced from the iron oxides 
of the slag. Manganese carbide is next attacked by 
the slag oxides and MnO enters the slag, being dis- 
placed by pure iron reduced from the iron oxides in tre 





Constituent ejected 


Resulting alloys in metals. from metal. 























In slag. Lbs. In metal. Lbs. | Compound. | __ Lbs. Free. Lbs. _ Lbs. 

ws SiO. 60 Fe,C 360 Fe,Si 140 Fe 224 co 56 
B. P.O, 142 Fe,C 900 Fe,P 398 Fe 504 co 140 
€, MnO (1) 213 Fe,C 180 Mn,C 177 _ —_ FeO | 216 
| FeO (2) 216 Cc 36 _ —_— Fe 168 co | 84 

| : Reactions. 
A. sio, 3 + 2Fe,C = e,Si + 4Fe + 2co_ | -- 
Bs P.O, + 5Fe.C = 2Fe,P + 9Fe + 5cO_ 7} os 
Ee MnO + Fe,€ = Mn,C _— — aa 3FeO — 
Ds. 3FeO + 3c ad — _ 3Fe + 3CO _ 
TaBLe I] —Open-Hearth Puddling and Cupola Refining Reactions. 
Superheated unstable constituents. Result of refining new constituents added. Gases ejected 
In slag. Lbs. In metal. Lbs. To slag. Lbs. | To metal. Lbs. _ Lbs. 
ee FeO.Fe,0; 232 Fe, Si 280 sio. 120 Fe 392 — — 
B se FeO.Fe,0; 232 Mn,C 177 MnO 213 Fe 168 co 28 
« FeO.Fe,0, 464 Fe,P 398 P.O, 142 Fe 504 _— — 
FeO 216 
Reactions 

a FeO.Fe,0, + 2Fe,Si = SiO, 7Fe _— _- _— 
_F FeO.Fe.0; + Mn,C 3Mn0O + 3Fe + co | —- 
© 2FeO.Fe,0; + 2Fe,P P.O, + 9Fe + 3FeO _— 


carbonisation and siliconisation are effected more rapidly 
as the temperatures approach the purely liquid phase. 

Taking the fusion points of iron and iron carbide 
Fe,C as 1,500 deg. C. and 1,850 deg. C. respectively, it 
might be found that a line drawn between the two (pos- 
sibly not a straight line but a drooping curve one) would 
be the frontier line between the purely liquid and the 
liquid crystal phases. In such a case the primary 
nucleii for crystal growth would occur within the liquid 
crystal phase and would not depend upon the freezing 
action in the now recognised solidus phase. Thus 
graphite may be precipitated in the liquid phase and act 
as the nucleus for the primary liquid crystals. 
Similarly silico-ferrite crystals may commence to form 
from the same or a higher temperature in the liquid 
phase and start a secondary ferrite liquid crystallisation. 

It is in such considerations that the difference between 
crucible (a furnace with walls superheated above the 
temperature of the liquid crystal phase) melting and 
cold-hearth melting appears. Just as the steam bubbles 
in a boiler rise most strongly from the zones next to 
the heating surfaces, so the occluded gases and con- 
vection currents within a molten metal in a crucible 
rise most powerfully from the zones next to the heated 
walls. These details may have much to do with the 
fineness of crystalline structure in the final cast metal 
and with the homogeneity or otherwise of such struc- 
ture. The fineness of such structure is related to the 
crystal boundary question, and to the freedom from 
gaseous or refining oxide and slaggy inclusions within 
such boundaries. 

8. It is instructive in this connection to trace the 
successive series of iron (liquid crystalline) deposition 
in the refining processes. tn Table III. the possible 


slag. After this comes the carbon elimination, the car- 
bide Fe,C on decomposition yielding its Fe to the bath 
and simultaneously adding pure iron reduced from the 
iron oxides in the slag. Finally when iron ore (Fe,O,) 
in excess of purely refining requirements is added to the 
slag further iron is reduced and makes the final con- 
tribution to the mass of refined metal. The analyses 
and estimates given in the table are only approximate, 
but are believed to offer a comparative view of the 
order of iron crystallisation during refining in the three 
types of steel-making. Whether the iron increments 
are actually liquid crystals is as yet open to question. 


Taste III. Analysis of Materials. 














Materials. Cc. Si | Mn. Fe. ‘geet Si0,.| S.&P. 
| | 
Per | Per | Per | Per | Per | Per | 
L cent. | cent. | cent. | cent. | cent. | cent. 
Pig-iron ..| 38 | 15] 08 | 93.9| — — | not 
| | estimtd 
Steel scrap ..| 0.2 0.1 0.7 | 99.0}; — —_;i—- 
Ore . _ _ — | / 100) — 


Pig and Ore Process—charge 75 per cent. pig, 25 per cent. ore. 
(1) Primary Fe crystals in pig-iron -- = 30.5 initially pre- 





= in pig- >A 
ron 
(2) Iron crystals from Fe.Si decomposition = 4.3 refining of 
silico ferrite 
Tron crystals from slagreduction .. = 3.3 
(3) Iron crystals from Mn,C decomposition= 0.7 refining of B 
eutectic 
(4) Iron crystals from Fe,C decomposition = 400 ~*~ 
Tron crystalsfromslagreduction .. = 9.6 de 
(5) Lron crystals from ore reduction . = 11.6alloying by 
iron reduced Cc 


from ore 
B2 
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Pig and Scrap Process—charge 50 per cent. pig, 50 per cent 


steel scrap 
Per cent 
(1) Primary Fe crystals in pig-iron .. aa o = 185 (| 4 
(2) Primary crystals in scrap iron .. -= 40 | 
(3) Crystals from Fe,Si decomposition = 29 | 
Crystals from slag reduction .. = 19 | 
(4) Crystals from Mn,C decomposition ee eS 
(5) Crystals from Fe, decomposition = 25.6 | 
Crystals from slag reduction = 60 J 
Pig, Scrap and Ore Process—charge 4 of each. 
. Per cent. )} 
(1) Primary Fe crystals in pig-iron = 1446 JA 
(2) Primary Fe crystals in scrap iron = 345 4 
(3) Crystals from Fe,Si decomposition = 2.4 
Crystals from slag reduction .. = 16 | 
(4) Crystals from Mn,C decomposition = 08 >8B 
(5) Crystals from Fe,C decomposition = 20.00 | 
Crystals from slag reduction . = 0.49 J 
(6) Crystals from ore refining i = 20.2 Cc 


9. Refined Iron Structures and Superheating Condi- 
tions.—In the U.S.A., Mr. J. E. Johnson, Jun., the 
well-known blast-furnace expert, has produced a cast- 
iron which approximates in character to the finest of 
charcoal cold-blast iron such as is made in Sweden. By 
adding a cast-iron which has been partly refined in a 
Bessemer converter to an ordinary foundry iron molten 
from the blast furnace the following actions occur. 

The Bessemerised metal low in carbon content and 
containing considerable quantities of occluded gases and 
oxide particles is much higher in temperature than the 
blast-furnace metal to which it is added. The super- 
heating action on the latter metal lays open the un- 
stable carbon and silicon as carbide and silicide of iron 
to a secondary refining action. Some of the graphite 
is probably oxidised, and iron oxide from the Bessemer 
metal becomes reduced within the mass. The result is 
a lower-carbon iron with smaller nucleii of graphite 
than is found in hot-blast pig-irons. 

The relative action of slow and rapid refining as 
typified in the production of practically carbonless iron 
in the puddling and open-hearth furnaces is well illus- 
trated in the two micro-photographs, Figs. 5 and 6 (100 
diameters, reduced in reproduction to about 65 
diameters). Here the same raw materials were used 
in the open-hearth and puddling operations, the result- 
ing refined irons being of similar analysis. The two 
irons were similarly reheated, piled and rolled. The 
difference in the size of the ferrite crystals is very pro- 
nounced, the puddled iron having much the coarser 
structure. The open-hearth iron, melted and refined 
under high superheat conditions unassisted by artificial 
rabbling and agitation, has a finer crystallisation than 
the puddled iron, which is refined at lower tempera- 
tures. This latter action, carried out in a hearth which 
is itself composed of active reducing oxides, must 
obviously tend to a coalescence and welding of adjacent 
iron grains or crystals, which is impossible in a bath 
where the refining action proceeds by way of contact 
only with a superincumbent slag of low specific gravity 
and high visocity. It goes without saying that the 
question of crystalline metallic structure is inseparably 
connected with the slag functions. Micrographic 
analysis cannot reveal the true character of the 
boundary films, the process of polishing the slag in- 
clusions being altogether unsatisfactory when it is 
desired to reveal the characteristic structures at high 
powers of magnification. It would appear, therefore, 
to be of increasing importance to study the crystalline 
boundary problem in the light of the foregoing con- 
clusions, bearing in mind the facts that the crystals or 
crystallites begin to grow in a liquid carrying oxides, 
slagey, gaseous, or metallic. 

ese oxides, during their own decomposition, may 
form secondary crystals, or, in their passage to the 
slag covering, become entrapped as films within the 
contracting crystal boundaries. 








A GaAs-BcRNER for heating boilers, furnace stoves, 
etc., with coke-oven or blast-furnace gas has been 
patented by Mr. F. D. Harper, manager of the Aller- 
dale Coal Company's by-product works, and a company 
has been formed to put it on the market. 


Acids for Pickling. 





In a recent paper before the American Drop 
Forge Association, Mr. J. H. Snyder remarked that 
acids used for pickling are sulphuric, muriatic, 
hydrochloric or hydrofluoric. Sulphuric acid 60 
deg. and 66 deg. Baume is most generally used in 
America, principally on account of the ease of 
transporting large quantities in tank cars and its 
comparatively low cost. Many companies change 
completely the sulphuric acid solution every 24 
hours in the following manner:—When the work 
is commenced in the morning a solution, say, 8 
per cent. sulphuric acid by volume, is put in the 
vat; the proper amount of water is mixed with the 
acid and throughout the day sufficient acid is 
added to keep the necessary strength. 

Where the material to be pickled is covered with 
oil or grease, potash solutions are used to clean the 
surfaces. Potash is very expensive at the present 
time and a substitute known as Wyandotte cleanser 
is used. It is claimed that as- high as 50 per cent. 
sulphuric acid is saved in the proper cleaning of 
the materials preparatory to the acid bath. 

The amount of sulphuric acid to a ton of steel 
pickled varies with the character of material and 
with the chemical analysis of the acid, and ranges 
from 50 Ibs. to 200 lbs. The temperature of the 
sulphuric acid solution should be kept as near 
the boiling point as possible. In the various plants 
throughout the country the temperature varies 
from 75 deg. Fah. to 212 deg. Fah. 


Amounts of Sulphuric Acid Required for Pickling. 








Average } 
: Per cent. of ; 
Kind of Material. copes pickling tyme | Method. 
acid by volume. ip minutes. 
Tinplate 2 to 10 6 to 10 | machine 
10 to 20 10 to 20 ; han 
Sheets 4to 10 8 to 12 machine 
10 to 18 10 to 20 d 
Wire .. 6 to 12 15 to 30 | machine 
10 to 20 | 25 to 50 hand 
Pipe . 6to 8 | 10 to 15 | machine 
8 to 20 20 to 25 ‘ hand 
Cold rolled .. 8 to 10 12 to 15 | machine 
Steel. . a 10 to 15 20 to 25 hand 
Stampings 8 to 12 15 to 18 machine 
Forgings 8 to 10 15 to 18 machine 
15 to 20 20 to 30 hand 
Enamelware . . | 10 to 15 15 to 20 machine 
rass .. da oa 10 to 15 5to 8 hand 
Alloy forgings P | 8 to 10 20 to 30 machine 
} & to 10 20 to 45 hand 





The temperature of water vats is a problem 
which everyone must work out for himself, being 
governed entirely by the kind of material to be 
washed. Certain. kinds of material require cold 
water while others require it just as hut as it is 
possible to make it. ‘ae instance, enamelled ware 
is immersed in cold water, while sheets of heavy 
gauges -are rinsed in very hot water 2:d allowed 
to dry from the heat generated. 








In the House of Commons last month, Major H. 
Terrell asked the Under-Secretary of State for War 
whether he was aware that several engineering appren- 
tices had been drafted into Infantry regiments? Mr. 
Macpherson replied that apprentices in the engineering 
trades, if they passed a trade test, were posted to a 
technical corps, among which were included the Royal 


Engineers and Royal Flying Corps. He was not aware 
. that there had been any departure from that practice, 

and asked for the regimental numbers, names, and 

units of the men to whom Major Terrell referred. 
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Electric Steel Furnaces, with Special Reference 
to the Greaves-Etchells Type. 





By E. Kilburn Scott, M.1.B.E, 





Since the war began, one of the most striking 
developments of the steel industry of Great 
Britain has been the rapid increase in the number 
of electric steel furnaces; so successful have they 
been that the prejudice against this type of fur- 
nace is rapidly disappearing, and the change will 
probably rank as the most radical one since the 
time of Bessemer. Amongst factors which have 
helped to bring the electric furnace into favour 
are the following :— 

(a) The war demand for special tool steel for 
tools, dies, gauges, etc. (b) The demand for 




















Fig. 1.—Turee-Tton GREAVES-ETCHELLS FURNACE. 


chrome and other special alloy steels for aircraft 
tubing, rustless steel, ete. (c) The difficulty in 
obtaining Swedish iron, which, besides being 
scarce, is extremely expensive. (d) The difficulty in 
obtaining skilled labour to work the crucible steel 
process. (e) The necessity of profitably using 
turnings, millings, ends of tubes, bars, and other 
scrap steel. (f) The ease with which high-class 
steel can be made from second-grade materials in 
electric furnaces. 

Certain electric supply authorities—as, for 
example, those at Sheffield, Newcastle, Rotherham 
and Luton—have done much to encourage electric 
furnace loads by reducing charges for energy, and 
by moderating the requirements as regards power 
factor, the unbalancing of phases, etc. The fore- 
sight of the city electrical engineer at Sheffield is 








especially commendable in preparing for an electric 
furnace. load. 

The following are some of the advantages of 
treating steel in electric furnaces over the older 
methods by crucibles, and the Bessemer and open- 
hearth furnaces:—(1) The charge is not in con- 
tact with the products of combustion of carbon- 
aceous fuel. (2) The charge is under the absolute 
control of the operator ; the conditions can be made 
oxidising, neutral and reducing as required. (3) 
The melting loss is an absolute minimum, as com- 
pared with 7 to 15 per cent. in other processes. 
(4) The charge can be made up entirely of very 
cheap base material such as turnings, borings, 
millings, light scrap or large rough scrap, and 
can be easily melted and refined to a steel low in 
impurities and of exceptional quality. (5) The 
temperature can be controlled almost instantly 
over a very wide range, which allows a wider range 
of chemical refinement than is possible by other 
means. (6) Scrap containing valuable elements 
such as nickel, chromium, vanadium and tungsten, 
can be melted without loss of these elements. (7) 
The steel produced is purer, more free from dis- 
solved gases, slag fibre, etc., and therefore has 
much better physical properties than that produced 
by any other method. (8) Steels containing any 
desired percentage of carbon, and even carbon-free, 
can be produced. 

For the manufacture of high-quality steel cast- 
ings the electric furnace may be called ideal. The 
superiority of electric steel castings over those 
made by other processes has been proved by the 
extremely severe conditions to which these castings 
have been subjected under specialised war condi- 
tions. The castings produced can be finished off 
dead mild and a 1-in. square bar can be bent double 
as cast, no expensive annealing operations being 
necessary. The carbon contents usually vary be- 
tween 0.2 per cent. and 0.25 per cent., while the 
sulphur and phosphorus are each reduced below 
0.015 per cent. and manganese and silicon are 
adjusted to suit the work. The tensile properties 
of ordinary electric cast steel are :—Maximum ten- 
sile strength, 35 tons per sq. in.; yield point, 25 
tons per sq. in.; reduction of area, 50 per cent. ; 
elongation, 30 per cent.; while the maximum ten- 
sile stress can be readily increased to even 100 
tons per sq. in. by the introduction of special 
elements such as nickel, chromium and vanadium. 

Many works that sell their steel swarf and scrap, 
cast-iron borings, etc., at nominal prices and pur- 
chase all their steel castings, could very profitably 
install an electric furnace and make their own cast- 
ings from the scrap. The charge can be made up 
entirely of scrap and turnings; no expensive raw 
materials are necessary. The melting loss is almost 
negligible, while, as already noted, in other pro- 
cesses it is from 7 per cent. to 15 per cent, 

Steel from the electric f:.nace is finished off 
under a reducing atmosphere of carbonic oxide and 
a slag out of which the metallic oxides have been 
reduced, and is singularly free from blowholes when 
properly cast. This is due to the elimination of 
the gases that molten steel usually holds in solu- 
tion; the ease with which the steel can be poured 
into small and intricate castings, flowing smoothly 
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like milk and setting perfectly quietly in the 
moulds, is largely due to its purity. 

For small light castings furnaces of not more 
than 30 cwts capacity are recommended; steel 
of low carbon content has a high melting point 
and must be cast at a very high temperature, 
and though this is easily obtainable in the furnace, 
difficulties occur in handling large quantities of 
such hot metal in ladles if a large number of cast- 
ings are to be made. For small mild-steel castings 
—many of which have proved a good substitute 
for malleable iron castings—smaller furnaces are 
recommended, and several firms have installed fur- 
naces of 10 cwts. capacity to melt steel for small 
engine parts of motor cycles and motor cars in- 
stead of using stampings. 






Fic. 2.—HAatr-to 





= ‘a 


Where large quantities of good-quality steel are 
required the ‘‘hot-metal process,’’ as it is called, 
combines cheapness and quality. It has been 
adopted very extensively in the United States. The 
metal is first heated in a basic-lined tilting open- 
hearth furnace of large capacity, and is then run 
into a number of electric furnaces for final refin- 
ing and addition of alloys. The process is con- 
tinuous, and as the energy for first melting of the 
steel is obtained direct from fuel, the amount of 
electrical energy is only that required to maintain 
the temperature during refining and the assimilat- 
ing of the alloys. Steel so produced commands 
high prices. 

Electric furnaces are successfully used for the 
melting of ferro-alloys for open-hearth and Besse- 
mer plants, as it is found much more economical to 
make alloy additions in the molten form. 


Types of Furnace. 


_As the earlier furnaces were for small outputs, 
single-phase alternating current was used, and to 
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obtain a balance on a multiphase supply several 
furnaces had to be worked together. Multiphase 
furnaces are better than single-phase furnaces, be- 
cause for a given output of steel one such furnace 
is cheaper, takes up less room, and requires less 
attention than several single-phase furnaces. With 
single-phase, if one are fails the circuit is broken 
and the load falls to zero. This is liable to happen 
during the melting-down period when the pieces 
of scrap metal change position under the electrodes. 

Two distinct types of electric furnaces are used 
for steel manufacture:—(1) The Induction Type, 
which acts on the principle of an alternating-cur- 
rent transformer, the metal being melted by having 
very heavy currents induced in it by a single-phase 
or three-phase supply. Although these furnaces 
are used to a considerable extent abroad, 
they are not favoured in this country, 
and so will not be discussed further in 
this article. (2) The Are Type of fur- 
nace, which has electrodes of carbon or 
graphite, and the metal is melted by arcs 
formed between the electrodes and the 
charge or between the electrodes them- 
selves. Arc furnaces may work with 
single-phase or two or three phases. 
Some arc furnaces have all the electrodes 
above the bath of metal, one of this class 
being the Héroult. As arranged for 
three-phase supply it has three vertical 
electrodes through the roof and the arcs 
are between each electrode and the bath, 
so that the molten metal forms part of 
the electrical circuit. Two furnaces, 
namely, the Girod and the Snyder, 
employ water-cooled steel studs, which 
pass right through the bottom or hearth. 
As the ends of the studs project into the 
metal of the charge they burn away and 
have to be renewed at intervals. This 
form is also not good practice, because of 
the danger of the metal finding its way 
through the hearth; and the liability of 
trouble with water connections. 

It will be noted that in all the above- 
named furnaces the refractory material 
of the hearth does not require to carry 
current. The material may be therefore 
either acid (silica) or basic (magnesite). 
The furnaces mentioned below have also 
bottom electrodes, but come under a dif- 
ferent category because the hearth itself 
conducts electric current. It is therefore made of 
magnesite material, as this, when heated, is a 
fairly good conductor. 

A furnace of this class is that of Electro-Metals, 
Limited, which was invented by Gronwall. It 
works with two phases and has two electrodes above 
the bath, whilst a third electrode below the hearth 
acts as a common neutral for the two phases. 

Another furnace which has met with considerable 
success is that of Greaves-Etchells, more than 30 
having been installed or put under construction 
since January 1, 1916. As this is an all-British 
production, both in inception and manufacture, a 
detailed description will be of interest, supplement- 
ing that given in our columns recently. It is 
designed to operate on a three- (or two-) phase 
supply, and has two of the phases connected 
to electrodes above the bath, the third phase be- 
ing connected to a copper plate below the electric- 
ally-conductive hearth of magnesite. The furnace 


body consists of a rectangular tank made of rivet- 
ted boiler plating, and strengthened by angle sec- 
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tions. The bottom is dished, and has two steel 
rails of Vignoles section rivetted to it. These rest 
on grooved steel rollers, and the whole furnace 
with its electrodes, etc., can be tilted backwards 
and forwards by means of a screw and gear wheels. 
In the small furnace the tilting is effected by a 
hand-wheel, and in the larger sizes by means of 
an electric motor. Each electrode is secured in a 
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Fic. 3.—Pxan anp Exevation or 10-ron Furnace. 


holder made of bronze or steel, and each holder 
is attached to, but insulated from, a steel jib pro- 
jecting from a wheeled carriage. The carriage 
travels up and down a vertical mast, which is made 
of two channel sections bolted on to the side of the 
body. In small furnaces, the electrodes are regu- 
lated by a hand-wheel, and in large furnaces by a 
motor through single-reduction gearing. The roof 
is made of silica bricks, as these are fairly good 
insulators. They are set in a steel framing which 
reste on the silica brick walls projecting above the 
steel body of the furnace. The roof is domed and 


brought as low as possible so as to reduce the wast- 
ing away of the electrodes by action of the gases. 
A roof will last about 100 heats, and a duplicate 
one is provided with each furnace, so that the steel 
melting can be carried on, except for the short time 
taken to change the roof. 

In order to obtain an even temperature through 
the bath of molten metal in the electric furnace it 
was realised that heat must be applied below as 
well as above the bath, and in order to effect this 
the hearth of the furnace is specially constructed. 
Above 12 per cent. of the total energy of the 
Greaves-Etchells furnace is used in the hearth, and 
the ‘*‘ bottom heating ”’ which results is found to 
be of great advantage in melting down alloys. The 
heavier alloys, chrome, tungsten, vanadium, and 
nickel, sink to the bottom of the bath, and if there 
is no bottom heating are apt-to remain for a con- 
siderable time in a semi-fluid state. The hearth 
lining is never less than 20 in. thick, and is con- 
structed mainly of dolomite and magnesite, in such 
a manner that the electrical resistance is- high at 
the inside of the bath in proximity. to the charge, 
and decreases rapidly to a negligible quantity at 
the outside. The current flowing through the 
hearth generates a considerable amount of heat 
immediately below the liquid in the most efficient 
manner possible, while the electric arcs arranged 
over the bath maintain the slag and surface at 
the desired temperature. The effect of this bottom 
heating is to cause convection currents in the 
molten metal, which ensure a constant circulation, 
and a uniform product. The outside of the fur- 
nace bottom remains cold, little or no heat being 
lost in this direction. 


This system of connection at first sight would 
-appear to cause an out-of-balance load on the pri- 
mary supply, but the system gf transformer ratios 
is arranged to give a perfect balance when the 
upper electrodes are in equal adjustment. The 
high-tension electric supply is transformed by 
means of a delta-star system of connection to low 
tension, the transformer house being as near as 
possible to the furnace in order to avoid heavy 
copper costs and energy losses in the low-tension 
connections. 

The equipment has to be designed to withstand 
short-circuiting of the electrodes, as this occurs in 
all furnaces during the melting process when pieces 
of metal fall against the electrodes. The method 
usually adopted by furnace builders to provide 
against this is the introduction of considerable re- 
actance in the electrical system, but unfortunately 
this reduces considerably the energy available in 
the furnace; it increases the energy losses, and 
also is very objectionable to the supply authorities. 
The Greaves-Etchells system of transformer connec- 
tions is such that the short-circuit current. of one 
electrode must traverse two transformers in series 
and in different phase, which automatically lowers 
the power factor momentarily, and has a strong 
buffer effect; the fact that there is always a per- 
manent resistance in the path of the current 
through the hearth also limits considerably the 
effects of short-circuits. The combination of these 
factors provides the most effective means yet de- 
vised for protecting the supply system from shock, 
while allowing a high power factor to be obtained 
on normal load. 

In all electric steel furnaces the metal is poured 
by tilting the furnace, and when this is effected 
by mounting the furnace on rockers, the end of 
the spout not only moves downwards, but also 
away from the ladle Clearly the only way to keep 
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the spout in one position would be to rotate the 
furnace round it; but this is out of the question 
because it would mean lifting the furnace bodily 
and take too much power. A 10-ton furnace, for 
example, may weigh as much as 90 tons. The 
makers of the Greaves-Etchells furnace have com- 
promised by arranging for the spout to descend 
in a vertical line so that the furnaceman and 
craneman have merely to see that the ladle is 


lowered while the metal is running out. This is 
effected by the system of as rollers 
shown in Fig. 4. The furnace is carried on two 


sets of rollers, and as it is tilted it causes the top 
rollers to rotate the bottom rollers, and this moves 
the furnace bodily forward. The wheels are so pro- 
portioned that the movement forward is just the 
right amount to keep the end of the spout vertical, 
as it descends. 

Greaves-Etchells furnaces are made in the follow- 
ing sizes :— 


: Number of Diameter of 
Charge. = _—— top graphite 
— of electrodes. electrodes. 

Tons, Inches. 
4 260 2 + 
i 520 2 7 
3 800 2 8 
6 1,300 + 8 
9 2,000 4 9 
12 2,600 4 10 


| 


For the manufacture of high-speed steels or 
special alloy steels, a }-ton or 1}-ton furnace is 


amount of iron oxide present in the form of rust 
on the scrap. As the charge is melted, a slag of 
lime and fluorspar is made in order to eliminate 
the phosphorus, as phosphate of lime. After this 
phosphate slag has been skimmed off, a new slag is 
made of best Buxton lime, fiuorspar, and white 
sand, in the proportions of 30, 10, and 5. When 
this has junk a small quantity of finely-powdered 
anthracite coal is spread on the slag, and this is 
continued until the slag is deoxidised. The steel 
is thus finished off under an atmosphere of carbonic 
oxide, and a slag out of which the metallic oxides 
have been reduced. When entirely deoxidised a 
sample of slag falls to a fine white powder as it 
cools. Deoxidisation of the slag results in deoxidi- 
sation of the steel, through the constant reduction 
of silicon from the slag, and it may be hastened by 
addition of small quantities of ferro-silicon. 

As a comparison with the crucible steel process it 
may safely be stated that a 10-cwt. electric furnace 
running a charge every 24 hours, or say 9 charges 
per day, will do as much as 36 crucible furnace 
holes each having two 56-lb. pots. The electric fur- 
nace is operated by one skilled man, one unskilled 
man, and one ammeter boy, whereas the crucibles 
require 15 men, most of whom are skilled, or at 
any rate classed as indispensable. At two Sheffield 
works girls are employed to regulate the electrodes. 
Such an electric furnace with its transformers and 
switchgear will occupy about a quarter of the space 
occupied by, and can be installed at about half the 
initial cost of, the crucible plant. The charge of 
the electric furnace can be made entirely from 
turnings, millings, etc., whereas in the crucible 
steel process only a very limited quantity of turn- 
ings, etc., can be used. 

Owing to the low heat effi- 
ciency and high cost of 
labour, crucible steel is much 
more expensive to manufac- 
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Fic. 4.—SectTion or 6-TON GREAVES-ETCHELLS FURNACE, SHOWING 
CIRCULATION OF METAL AS IN Bottom HEATING. 


usually adopted, and the former can finish a charge 
from cold material and alloys in 2 to 24 hours, with 
an energy consumption of 400 units. To make up 
a charge from scrap, it is usual to place steel turn- 
ings and millings on the hearth, then pieces of bar 
and rail ends, tube ends, and finally large pieces of 
steel. The interstices between the large pieces are 
filled with turnings, etc., and some iron ore may be 
added. The amount of iron ore depends on the 





ture. The cost of renewing 
crucibles is considerably 
higher than the renewal of 
an electric furnace for the 
same output. Already several 
steel works have shut down 
their crucible plant after 
installing electric furnaces. 
The introduction of the 
Bessemer and _ open-hearth 
process of making steel left 
crucible steelmakers indif- 
ferent, owing to the fact that 
these methods were employed 
for making ordinary kinds of 
steel in great quantity for 
* structures, rails, etc. The 
coming of the electric fur- 
nace is a different proposi- 
tion, as it competes directly 
and successfully in the special 
field that the crucible steel 
process has held so long. 

The latter process has been 

largely responsible for waste 

of the nation’s resources by 
reason of the coke used being made in beehive 
ovens, this quality of coke being necessary for the 
process. The introduction of the electric furnace 
should help to stop this waste in the future. 

In conclusion it may be mentioned that very 
soon there will be 50 electric furnaces at work in 
the Sheffield district, and the output of steel from 
them will be at the rate of over 200,000 tons per 
annum. 
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The Messroom and Workmen’s Club at 
Halesowen Steelworks. 





Not the least important development arising 
from the high pressure at which almost every class 
of artisan has been called upon to work is the ten- 
dency on the part of the manufacturer to more 
closely study the comfort and convenience of the 
workers. It may be said that this is a social 
problem, but such a statement is only true to an 
extent, as the commercial outlook must obviously 
be more or less affected by working conditions. 
In most instances, however, it required a period 
of exceptional demand upon the energies of the 





rooms and, leading from these, well-appointed 
lavatories, as also shower-bath and ordinary bath 
accommodation, whilst the usual provision is made 
for stores and offices for the canteen manageress 
and staff. 

The first floor is fitted up as a club room (Fig. 3) 
with a piano and movable platform for concerts, 
etc. On the first fioor also is the staff dining room, 
bath room, etc., and the general manager’s private 
room, 

The building was built and equipped at the 
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Fic. 1.—MeEssroom AND WoRKMEN’s CLUB aT HALESOWEN STEELWORKS; VIEW 1N MEN’'s 
Dinina Room. 


men before the manufacturers were wholly able 
to appreciate the important advantages arising 
from the provision of suitable messrooms for 
workmen and staff. 

The messroom at the Halesowen Steelworks is 
rather more wide in its scope than is usually the 
ease. The building, which we illustrate in plan on 
page 475, occupies two. floors and provides mess- 
room accommodation for upwards of 300 men and 
girls. As will be seen from the plan, the kitchen 
(Fig. 2) is conveniently arranged on the lower 
floor and occupies a central position, dividing the 
male from the female portion. Here the canteen 
provides dinners at very moderate charges, or 
alternatively the men may bring their own food, 
which is cooked free of charge. 

Beyond the respective dining rooms are locker 


expense of the Halesowen Company, and then 
handed over to the men, who formed a committee 
of management working in conjunction with the 
works management, and arranged the catering so 
as to make the messroom and club self-supporting. 

Another interesting innovation at the Halesowen 
Steelworks for which the managing director, Mr. 
H. C. Dickson, has been responsible, is the method 
of adjusting internal difficulties, such adjustments 
being made by a committee of seven men elected 
by the workmen. This committee acts in conjunc- 
tion with the management to adjust all matters of 
dispute, an arrangement which has the whole- 
hearted support of all the men engaged. 

Evidence of the excellent relations existing 
between the management and the workmen was 
furnished when the messroom was formally opened 
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Fie. 2.—Merssroom anp WorKMEN’s Ciusp at HatesoweN STEELWORKS; VIEW IN KITCHEN. 


and the workmen and staff were entertained at fully fitted dressing-case, and Mrs. Dickson with 
dinner, advantage being taken of the occasion to a bouquet and flower-holder, the last arranged for 
present Mr. Dickson with a handsome and beauti- conversion into a vase and suitably engraved. 
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Fic. 3.—Messroom anp WorkmeEN’s Cius aT HALESOWEN Sreetworks; View rv Crus Roum. 
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Metallurgical Developments in 
the Midlands. 


In the course of a review of the position of metal- 
lurgy in the Midlands, given by Prorgssor T. TURNER 
(Birmingham University) at the annual meeting of the 
Society of Chemical Industry, held recently in Bir- 
mingham, he said that not only had instruction 
and research been interfered with by the war, but. 
the energies of the whole district had been diverted 
and intensified, and changes had been introduced, the 
results of which would be seen in later years. The 
population, of which Birmingham was the business 
centre, was nearly equal to that of half Belgium. Closely 
associated with the production. of coal and iron in that 
district was the supply of refractories, and the manu- 
facture of er, brass, nickel, and other metallurgical 
materials. e production of iron and steel in the 
Staffordshire district was limited by the moderate sup- 
plies of ore in an inland centre. The output, however, 
was by no means negligible, and was equal to that 
reached by the whole of the United Kingdom a century 
ago. The basic process of steel: manufacture was 
generally followed, and the open-hearth furnace was 
taking the lead there as in. other centtes of the 
steel trade. The wrought-iron trade, though much 
smaller in value than in its palmy days, still flourished, 
and all the local works had been fully employed at 
remunerative prices. The blast furnaces produced 
foundry, forge and basic pig-irons; the maximum out- 
put had been maintained, and it was proposed to put 
additional furnaces in blast. In the brass and copper 
industries there had been unprecedented activity. 
Although no new scientific discoveries had to be re- 
corded, many improvements had been introduced into 
works practice. Incidentally, reference might be made 
to the extended use of town gas for melting purposes, 
with resulting increase of speed and economy. Tilting 
furnaces were now much more used than formerly. The 
local nickel industry had been taxed to its utmost 
capacity. Not only had there been an unprecedented 
demand for cupro-nickel, but the nickel-silver trade 
had been by no means idle; whilst there had been a 
demand for pure nickel goods such as were formerly 
imported from the Continent. In no direction had there 
been greater extension locally than in the aluminium in- 
dustry. There were several large aluminium foundries in 
Birmingham, and the ‘output of only one of these was 
equal to that of the whole world a dozen years ago. 
The product had beén largely used: in connection with 
munitions of war, as in certain parts of ‘shells, aero- 
plane construction, and. many ‘other directions where: 
strength and lightness were desired. The metal was now 
generally melted by means of town gas as fuel. The 
melting was performed either in graphite crucibles, or, 
very commonly, in cast-iron pots, which were preferably 
protected by a wash of inert material. Recently, special 
attention had been drawn to the production of malle- 
able cast-iron, an industry which had long been asso- 
ciated with Walsall, Birmingham, and the immediate 
district.. There were at present some ninety firms en- 
gaged in this local trade, and manv of these conducted 
their. business on a relatively small scale. The raw 
materia] employed was obtained from pure hematite 
iron, as it was usually considered to be important to 
have metal-low in phosphorus and manganese. The de- 
mand for specially pure irons for other purposes had 
caused attention to be directed to the question of how 
far other materials could be employed for malleable cast- 
iron. Iv vas known that good material could be pro- 
duced even with 0.25-per cent. of sulphur or phosphorus 
present, though-the details of the annealing: process had 
to be modified somewhat. The problem of introducing 
an. iron. of a somewhat different composition without 
disorganising the work of the smaller_ manufacturers, 
who depended largely upon old established methods of 





working, was a difficult one: No doubt in time the- 


larger firms ‘would be forced iri this, ‘as‘in other manu- 


factures, to adopt scientific methods, including chemical) 


analysis and accurate temperature measurements. 
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Moulding Sands, Facing Sands and Blackings. 





Notes for Ironfoundry Apprentices. 





By S. G, Smith. 


Apprentices in the foundry require to become 
acquainted with the materials which form the 
moulds into which the molten iron is poured. These 
materials include such as red moulding sand, 
yellow moulding sand, common clay, blacking, oil, 
seashore sand, and various mould-facing sands. As 
regards the average young moulder, and also the 
moulder of many years’ experience, the composition 
and properties of the sands which form the mould 
and cores never concern their minds. Perhaps it 
is not absolutely necessary that they should do, 
because it is becoming a common practice for the 
sands purchased to be prepared and mixed 
mechanically and otherwise in the foundry ready 
for use; but this cannot be done economically 
haphazard. Someone in a responsible position 
having some knowledge of the nature of the 
sand and the requirements for various kinds 
of work must be at the back to give instruc- 
tions regarding mixture and manipulation, because 
in a general foundry the mixing and grind- 
ing of facing sand, core sand, and loam differs 
widely according to the kinds of work, and also 
the nature of the sand differs according to the 
district in which it is quarried, not so much ap- 
parently in composition as in actual behaviour 
under similar conditions. 

The following remarks are intended to give 
merely general enlightenment upon the subject of 
moulding sands, their composition, what is required, 
and what is not required; also the additions to 
facing sands, loam, etc., such as opening material, 
coal dust, blacking, ete. Explanations will be 
given as to why these are added to the ordinary 
moulding sand. A sand fulfilling all the require- 
ments of the foundry has not yet been naturally 
quarried, hence the additions and manipulations 
necessary in preparation of both sand and moulds. 
Every ironmoulder should know how to mix his own 
facing sand, if necessary. 

Most common moulding sands are either red, 
terra-cotta, or yellow. The following is an aproxi- 
mate composition of a common moulding sand 
regardless of colour. Perhaps the form in which I 
have shown it is uncommon, but should be interest- 
ing to the young foundry student :— 


Composition. Per cent. Formule, etc. 
Silica ee .. 80.0 SiO, Silicon dioxide 
Alumina .. 9.0 Al.O, Aluminium oxide 
Ferric oxide 3.50 FeO, ron 
Lime - 0.50 CaCO, Calcium carbonate 
Magnesia .. 2.25 MgO Magnesium oxide 
Soda ak 1.0 Na,CoO, 
Titanic oxide 0.20 iO, Titanic acid 

ater 2.0 H,O (Combined) 
Moisture 0.50 H,O Air and water 


In addition to the above, there may be present 
2 to 3 per cent. organic matter. Clay, mica, or 
colloids are not directly shown in the above, but 
they exist in more or less quantities in most mould- 
ing sands in some form hidden in the composition 
of the above. 

The chief requirements for an iron-foundry 
moulding sands are silica, clay and water. If it 
‘were possible to quarry a sand containing the right 
proportions of these three elements, all the others 
could with advantage be dispensed with; but with a 
common moulding sand we must take the dispensable 


with the indispensable, which, as will be shown 
later, entails the use of coal dust and blacking to 
protect the silicates and oxides of the sand (which 
are fusible at a lower temperature than that 
required to melt iron sufficiently hot to pour cast- 
ings), and allow them to endure such heat as is 
involved in the slow cooling of thick castings. 


Silica. 

The silica in the sand is the. heat-resisting or 
refractory substance. Even in the form in which 
it exists in sand, which is far from being pure, it 
will resist a very much higher temperature than 
our best cupola can impart to the iron. Uncom- 
bined silica is practically infusible. The silica, 
which is shown as 80 per cent. in the analysis, is 
that part of the sand which appears, if carefully 
washed and put under a microscope, like a fine and 
almost transparent seashore sand or silver sand. 
Perhaps the latter is the purest form of silica 
sand obtainable, but is mostly too coarse and 
rounded in form to constitute a suitable moulding 
sand. 


Clay Constituent. 

The next constituent of importance necessary for 
a moulding sand is clay. Of clay itself very meagre 
knowledge is to be obtained, except that it is 
formed by the decomposition of felspars. These 
are rocks such as granite, etc. Clay probably 
contains colloids, 7.e., minerals existing in a 
colloidal or jelly condition. 

The mineral kaolin is considered the basis of all 
clays. Clay is needed in a moulding sand, not so 
much for the refractory nature which it possesses, 
but for its ability to act as a plastic bond between 
the silica particles. 

In the absence of clayey matter the sand will 
neither cohere nor maintain the desired form or 
shape required for moulding purposes. If one takes 
a handful of seashore sand containing about 6 per 
cent. water, and squeezes it tightly in the hand, 
then opening the hand, it will be found that the 
particles of sand will fall away, and the form it is 
squeezed into will not be maintained owing to 
non-cohesion. The same will occur with burnt 
moulding sands, 7.e., sand that has had the clay 
matter burnt out by use. A handful of a suitable 
moulding sand contaifing about the same amount 
of water as the seashore sand, and squeezed in 
the same manner, will maintain its form and 
coherence until broken by pressure. A handful of 
newly-fallen snow, squeezed the same as the sand, 
will be found for the moment to maintain its exact 
form, even to a feather edge, and having the 
appearance of possessing bond and cohesiveness. A 
good moulding sand should exhibit similar appear- 
ance. 

Water. 

The third constituent required in a moulding 
sand is water. The plastic property of clay is 
attributed to chemically combined water and the 
fineness of the particles. But apart from combined 


water, water must be added mechanically to make 
the sand workable from the moulder’s standpoint. 
The sand should be neither too wet nor too dry; if 
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it does not contain sufficient moisture, irrespective 
of the amount of clay: matter, it will not cohere. 
On the other hand, if it contain too much water 
the molten metal will blow from it, in green-sand 
moulds, owing to the generation of steam and 
hydrogen gas. This may be a rather vague way 
of dealing with this matter, but the proper amount 
of moisture in the sand is determined by experi- 
ence, and works out at 5 to 7 per cent. of uncom- 
bined water. 


Preparation of Facing Sands. 

Facing sands are prepared for moulds according 
to the thickness of the casting to be made. Thus 
we use for thin castings a facing sand much weaker 
than for thick castings. Perhaps it would be as 
well for clearness to be more definite upon the 
matter of facing sands, which differ widely in com- 
position and treatment. 

In the first place, raw moulding sands as they 
are quarried and delivered to our foundries differ 
in- the proportions of their constituents, as the 
following analysis will show. The first three are 
yellow sands, the second red sands, and for con- 
venience they are classed as strong, medium, and 
weak sands respectively :— 


Analyses of yellow moulding sand. 


Strong Medium. Weak 

Per cent Per cent Per cent 
Bilica “~ -. 80.50 83.10 88 30 
Alumina nai -- 11.00 9.80 7 69 
Ferric oxide ee os 3.20 2.70 2 54 
Lime =< o- as 1.20 1.04 072 
Magnesia .. ea ae 1.08 0.71 0.58 
Loss on ignition .. la 2.38 2.03 0.92 

Analyses of red moulding sands. 

Strong. Medium. Weak 

Per cent Per cent. Per cent. 
Silica os ee 78.70 81. 5.30 
Alumina... ee és 7.57 6.03 5.56 
Ferric oxide oe se 2.23 2.34 257 
Lime ere oe a 2.70 0.40 0.80 
Magnesia .. nt - 1.73 1.24 0.46 
Loss in calcination as 5.05 1.84 1.62 


Both of the above were analysed for the writer 
from samples chosen and sent by him. It will be 
seen that the chief differences between the weak 
and the strong, apart from ferric-oxide, lime, and 
magnesia, are in the silica, which is heat-resisting 
or refractory, and alumina, which is also very 
refractory, and probably, but not necessarily, has 
a large percentage of clay matter. 

Now, it will be seen that if the sub-divisions or 
classifications of strong, medium, and weak are 
correct, it is important that sands be obtained as 
near as possible to suit the nature of the work, 7.e., 
sands which need the minimum amount of 
mechanical treatment. 

A weak sand should contain the least amount of 
clay matter, and the strong sand the largest amount 
of clay matter, and the medium comes in between. 
There is one point about which no doubt exists, viz., 
that, providing no artificial binder has been added, 
the strong sand must be used for thick castings, 
especially where there is great depth, where weak 
sand would be useless. Also, weak sand should be 
used for light, thin castings. Then there is the 
medium sand for the medium-thickness castings. 


Green and Dry-Sand Facings. 

Facing sand for very light castings, say, abor 
}-in. thick, need only be very weak. Ordinary 
black foundry floor sand with a little coal dust, and 
a sprinkling of new sand added and mixed occa- 


sionally is quite suitable for castings of that thick- 
ness. As the castings become thicker so must the 
sand be mixed stronger, i.e., the proportion of new 
sand and coal dust must be increased. 

When the limit is reached at which it becomes 
impracticable to make clean castings of great thick- 
ness in green sand, then we make the moulds with 
a facing sand suitable for drying (dry sand). Such 
a sand requires a certain amount of grinding in a 
roller mill with rather more water than that added 
to green-sand facings, say, 6 to 8 per cent. The 
extent of the milling and the strength of the sand 
depends, of course, upon the thickness of the cast- 
ings. Such work as anvil and hammer blocks, and 
castings of similar kind, requires the strongest and 
toughest sand. 


Amount of Facing Sand Used. 


It must be clearly understood that the function 
of a facing sand is to give the casting a clean skin, 
i.e.; the sand should strip easily from the casting. 
It will be obvious that facing sand should not be 
used in a wasteful manner; it is not necessary to 
ram the whole of the mould with facing sand. 

Facing sand requires preparation, coal dust, 
opening material, etc., which represents so much 
money expended, and therefore it should be used 
sparingly and economically. 

The amount of sand to form the face part of a 
mould in light castings never need be more than a 
quarter of an inch in thickness. As the castings. 
become heavier, and, of course, stronger, the thick- 
ness may be increased to half an inch, and in the 
thickest castings, which may be three or four feet 
thick, an inch of facing sand is quite as good as. 
twelve inches. Moulders do not always remember, 
or, perhaps, they will not remember this; conse- 


quently with young and inexperienced men, there 


is often much facing sand unnecessarily used and 
wasted. This complaint may to some seem a small 
matter, but the extra cost of wasted sand during a 
year becomes a very serious matter for employers. 


Different Grades of Facing and Core Sands, 

Sand for light, thin castings has already been 
referred to, and it will be noticed that opening 
material such as manure has not been mentioned, 
simply because it is not required in a sand for light 
work. The sand as mixed is sufficiently porous 
to allow the air and gases to pass off when such 
castings are poured. But for thick and very thick 
castings, when the facing sand is required much 
stronger and tougher, opening material, chiefly in 
the form of horse manure, is necessary to give the 
required porosity. Milled sand becomes tough and 
dense; we cannot get toughness without density. 
In the absence of opening material in such a sand 


the air and expanded gases could not pass off or ° 


penetrate through the sand. The consequence 
would be that the molten iron when poured into 
the mould would not rest on, or lie quietly against 
its walls, and as a result a scab or buckle would 
show itself in the casting. 


Coal Dust. 

There seems to exist in the minds of some 
foundrymen a good deal of misconception regarding 
the function of coal dust. It is not added to the 
sand to give porosity. It is mixed with the facing 
sand, so that when the molten iron comes into con- 
tact with the coal dust mixed in the sand it 
generates a gas which deposits a protecting film or 
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thin covering on the surface of the mould, and pre- 
vents the iron fusing the oxides and fusible silicates 
of the sand. This thin covering or film will resist 
a higher temperature than that of the molten iron; 
that is to say, the temperature of the molten iron 
will not decompose or dissolve this covering the coal 
dust has formed, assuming the right quantity of 
coal dust has been mixed with the facing sand, 
which, as pointed out, must be according to the 
thickness of the casting. .The addition of dry black- 
ing to the facing sand will answer the same pur- 
pose, but not in the same manner; the blacking 
being refractory will give a clean skin to the casting 
if sufficient is added; but the proportion of blacking 
required to do this is much larger than that of 
coal dust; also blacking is very much more expen- 
sive than coal dust. 

If any reader doubts the function of coal dust, 
as explained, he may be convinced by making a 
fairly thick casting in green sand without it. In 
the absence of coal dust the casting will appear with 
a dirty white, or grey colour, and a skin of partly- 
fused weak silicates or oxides of the sand. Such 
skins are often only with great difficulty removed 
from the castings. The skin of the iron, of course, 
is underneath, but its appearance is unsightly. 


The Cause and Definition of Scabbing and 
Buckling. 


Seeing that scab and buckle have been mentioned, 
it may be convenient just now to offer some explana- 
tion regarding such occurrences. There are several 
conditions which contribute to causing a mould to 
scab, but as this matter will be again alluded to 
under the title of venting, we will for the present 
only deal with one of the causes. 

If the facing sand or the ordinary ramming floor 
sand of a mould is too wet, when the molten iron 
comes into contact with it, scabs occur by reason 
of excessive moisture generating hydrogen gas or 
steam which cannot escape sufficiently rapidly 
through the walls of the mould, but by endeavour- 
ing to do so just penetrate a little and push out 
a portion of the sand which has become dry into 
the mould space through the molten iron. This 
penetration is rapidly repeated so long as the metal 
remains in a liquid state, or the gas is still generat- 
ing and cannot escape any other way, and quite 
rough lumps are left on the casting. During the 
time the scabbing is taking place the gases are 
following the line of least resistance by passing 
through the molten iron into the runner gates and 
risers with a series of puffs and blows, which are 
actually little explosions from expansions. 


Core Sand. 


Sand for green-sand cores should be graded in the 
same manner as facing sand. Cores for small thin 
castings should be made of weak sands, and as the 
castings become thicker and heavier so should the 
sand become stronger. 

Dry-sand cores to some extent should be made on 
the same lines, but, as a rule, a better and firmer 
core, whether large or small, is made when the 
sand has been milled with an abundance of opening 
material, such as manure, fine saw-dust, etc., 
ground in and well mixed together, which will make 
the sand quite open and porous, and more easily 
cleaned from the castings when being dressed. 


Loam. 


Loam is made of milled moulding sand, ground 
with water to give plasticity, manure and other 
opening material to give porosity, and cow hair for 
cohesion. These materials are milled to a con- 
sistency which may be stiff or sloppy according to 
the work required. If the loam is required for 
bricking only, it may be coarse and porous, but if 
required for finishing, that is the last striking 
course, then it must be finely ground. 

It may be interesting to say before leaving the 
subject of sand and loam, that a weak or strong 
sand by being milled in a roller mill will greatly 
increase in bond, and up to a point the increase 
in bond will depend upon the length of time the 
sand remains in the mill. Of course, the sand can 
be entirely spoilt and made unfit for moulding pur- 
poses. The continual grinding can make the sand 
so close, dense, and clayey that air will not pass 
through it. 

It is obvious that this condition is not brought 
about by an increase of clay, but by the clayey par- 
ticles present in the sand being ground closely into 
each other. Of course, additional water up to a 
point adds to this state of density and toughness. 
On the other hand, if the mill is charged with a 
sharp sand, better known as sea-shore or beach sand, 
the mill may grind away the whole day long, with 
or without water, but the sand will acquire neither 
bond nor plasticity. 


Oil-Sand Cores. 


The foregoing remarks would not be complete 
without reference to the use of oil-sand. The most 
intricate cores, both large and small, are now made 
from beach or sea sand with an artificial binder 
in the form of an oil. There are several kinds 
of oil suitable for this purpose. The propor- 
tion of oil varies from half to one pint to one 
bucketful of sea sand; the only other addition being 
about 5 per cent. of water. 

The advantages of oil-sand cores are that the mix- 
ture of sand is cheap and the cores when properly 
made and dried are hard, will maintain their proper 
form and firmness with a minimum of support 
from core rods and irons, and also have maximum 
porosity, thus allowing the gases to escape freely. 
The drying of these cores needs care, as they 
crumble away when handled if they get too 
much fire; and if not sufficiently dried, a large 
amount of gas is created when the mould is being 
poured. When properly dried, water should be 
absent and just sufficient oil left in the sand to keep 
the core firm and hard, so that it can be handled 
and stand the pressure of the molten iron. Proper 
drying is only achieved by experience. 


Blackings. 


The blackings used include charcoal, plumbago 
and blacklead. Each of these is generally prepared 
as a compound, but they are all carbon in a more or 
less pure state. The first, as its name implies, is 
made from wood which has first all the volatile 
matter burnt out of it, and is then ground into 
powder. It is a light carbon blacking chiefly used 


for mixing with other blackings, sometimes with 
sand and often for covering molten iron in the 
large ladle to keep the surface from crusting or 
solidifying. 

Plumbago blacking is a mineral carbon, and is 
obtained in large quantities from India and Russia. 
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lt will without any addition make an excellent and 
suitable blacking for moulds either light or heavy, 
and is useful for mixing with other blackings of less 
density and purity. Blacklead, as I have called it, 
is also a mineral carbon of a graphite nature. It 
possesses a shining metallic lustre. It is too heavy 
and rich in itself to be used alone for a blackwash, 
and is added in small quantities to other inferior 
blackings to give some body to them. It is often 
used in the dry state for dusting moulds to give 
the castings a bright, shining, clean appearance. 


Clay Wash. 


For black-washing moulds all blacking must be 
mixed with prvemare 4 which is common clay mixed 
with water. This claywash is mixed thick or thin, 
or, as we term it in the foundry, strong and weak; 
for light work thin claywash, for heavy work thick 
claywash. As this is mixed in an iron tank or 
‘*bosh ’’ it is not easy to put into words the per- 
centage or proportion of clay and water; the usual 
rule-of-thumb method is adopted by judging its 
suitability in the handful. 

If the blacking were mixed with water only, 
the blackwashed surface of the mould when dried 
would not sufficiently resist the fluid iron during 
pouring; the surface of the blacking would lack 
hardness, so much so that it could be rubbed 
off the mould quite easily by rubbing the hand over 
it, and it would be liable to erosion by the passage 
of the fluid iron. The claywash acts as a binder to 
the blacking, and both the carbon blacking and the 
clay in the wash being of a very refractory nature 
it resists the high temperature of the iron in regard 
to fusibility of the mould and leaves a clean bluish 
skin on the casting. 

Blackwash, of course, is only used for dry-sand 
work and loam work, both moulds and cores. If 
the blackwash on either moulds or cores shows signs 
of peeling when dried, this indicates that the clay- 
wash is too strong; on the other hand, if the cast- 
ing shows excessive erosion and does not give a 
clean skin.it indicates that the claywash, or the 
blacking, “has been too weak. 

It is the custom with some moulders after black- 
ing a mould to wash it over afterwards with water 
to give it smoothness, and some carry this on to 
such ‘an extent that they wash practically all the 
blacking off again. This is obviously wrong, for the 
casting when turned out appears just the same as 
a green-sand casting would if no coal dust were 
put in the facing sand, with a dirty grey-white 
skin of partly-fused sand instead of a clean blue 
skin of iron. 


Summary, 


The chief points to be remembered are :— 

Facing sand is to give a clean skin to the casting. 
It should be put against the pattern only, and not 
be used for ramming the whole of the mould. 

If dry blacking be dusted on green-sand moulds 
it should be sleeked in, not blown off again with 
the bellows. 

The thinnest green-sand castings require in the 
facing sand the least amount of coal dust, and 
weakest sand. The opposite is required in the 
thickest green-sand castings. 

When wet blacking is used on dry sand or loam 
moulds and cores it should not be washed off again 
with water. 

If sufficient blacklead be rubbed or sleeked on a 
green-sand mould coal dust may almost be absent 
in the sand. 


A few Mixtures of Facing Sands used ina 
General Foundry. 

No. 1.—For very light green-sand machine-made 
castings.—Two barrows of file -new sand; four 
barrows of good floor sand; three buckets of coal 
dust; the whole mixed and passed through a rotary 
mixer. 

No. 2.—For light green-sand work.—Two. barrows 
of new sand; 38 barrows of old sand; 3 buckets of 
coal dust; 1 bucket of dried manure (not milled). 

No. 3.—For medium green, or skin-dried work.— 
Sixteen shovels of new sand; 4 shovels of old sand; 
1 bucket of coal dust; 2 shovels of dried manure; 
milled for five minutes. 

No. 4.—For dry-sand heavy work,—Half new 
sand; half old sand; 4 shovels of manure; milled 
for ten minutes, 

Core sand for heavy work.—All new sand, with 
three shovels of manure; milled fifteen minutes. 

Core sand for light and medium work.—Half new 
sand; half old sand; 8 shovels of manure; milled 
for 15 minutes. 





Blast-Furnace Dust. 


The Minister of Munitions has issued an order pro- 
viding that no person shall buy, sell, deal in or dis- 
pose of any blast-furnace dust, except under, and in 
accordance with the terms of a licence issued on behalf 
of the Minister of Munitions by the Controller of 
Potash Production, and that no person shall treat any 
such dust so as to extract any component part thereof, 
except in accordance with the terms of the licence. 
Other regulations are given below :— 

All persons producing, or in possession of, blast-fur- 
nace dust, shall make returns in regard to rate of pro- 
duction, stocks, purchases, sales, dealings or other 
matters relating to blast-furnace dust in such form and 
at such times as may be required by the Controller. 

Samples of any blast-furnace dust produced by or 
in the possession of any person shall be furnished to 
the Controller by such person in such form and quan- 
tity, and at such times as the Controller may prescribe. 
Such samples shall be taken in such manner ag. the 
Controller or his authorised representative may pre- 
scribe. 

For the purpose of this Order blast-furnace dust shali 
mean dust —— or otherwise derived from the 
gases of any furnace used for treating ores for the 
production of iron or any of its alloys. 

All applications in reference to the Order should be 
made to the Controller of Potash Production, Ministry 
of Munitions, 117, Piccadilly, W.1. z 











EXPLOSIONS IN SMALL CONVERTER PRAC- 
TICE. — A writer in a recent issue of “ Stahl und 
Eisen ’’ calls attention to the numerous cases of small 
explosions reported lately as having occurred in small 
converter practice in steel foundries. According to him 
these explosions generally occur with over-blown 
charges. He mentions a recent case within his own ex- 

erience. A charge was finished in about eight minutes, 

ut as the metal was too sluggish for teeming, the shop 
manager decided to continue the blowing. The after- 
blow having lasted four minutes, the characteristically 
green flame, with small illuminating power, made its 
appearance, and small pellets of slag began to spatter 
out. The converter was then turned down, and the 
finishing iron added, when in about 15 seconds the 
charge began to burst into flames, at first slowly, then 
more rapidly, and a series of small explosions took 
place, which scattered lumps of slag to a distance of 
over 30 yards. The explosions, according to the writer, 
are the more violent, the more the charge has been 
over-blown, and he thinks the behaviour of the metal 
is due to the well-known reaction of the ferrosoferric 
oxide in the slag upon the carbon in the finishing iron. 
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Preparing 


a Cupola. 


By A.R.B. 





The following notes relate particularly to the 
making up of the bottom of a cupola and the 
material to be used therefor. 

We have four cupolas installed, and from two 
of them it. is common practice to get 120 tons of 
metal per day if necessary. The average from one 
cupola for the year is about 50 tons per working 
day. The cupolas range in size from 2 ft. 6 in. to 
5 ft. inside the brick lining. All have hinged 
bottoms for dropping, the smallest one being hung 
on the one side, as shown in the accompanying 
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sketch, and the others having the bottoms made in 
two, so that the bottom when dropped opens in the 
middle, being hung on hinges from both sides 
instead of on one side only as in the small one. 
The pressure of blast used is about 12 to 14 ozs., 
and the wind enters the furnaces from the wind belt 
by four tuyeres in the case of the small furnace, 
increasing in size and number with each size fur- 
nace, the second size having six tuyeres and the 
two largest having ten tuyeres each. The cupolas 
mentioned have only one main blast pipe, admit- 
ting air to the wind belt in one place only. I men- 
tion this as many cupolas have air admitted to the 
wind belt on two opposite sides; but, to my mind, it 
makes no difference how the air is admitted, if the 
desired volume gets into the cupola. The wind is 
prevented from going into the cupolas not in use 


by means of a valve attached to the branch pipe, 
which leads from the main wind pipe to the wind 
belt. All the tuyeres are round at the hole admit- 
ting the air to the cupola, and as regards position 
in the wind belt they are staggered. 

The lowest tuyeres in the small cupola are 10 ins. 
from the highest part of the bottom when made up, 
and in the case of the largest cupola they are 14 ins. 
from the bottom when made up. All the cupolas 
are bricked lined up to 9 ins. thick, the ricks 
being made to suit each size of cupola. The lining 
is, of course, left out where the tuyeres are, and 
where the tapping hole is to be made. Our practice 
is to have a hole about 6 ins. square for this pur- 
pose, in which after every blow a new tapping hole 
is made, The method is as shown in the accom- 
panying sketch, viz., to.make a tapered hole from 
the front of the cupola to about the centre of the 
9-in. wall, where the hole is then enlarged again, 
making a tapered hole again with the largest side 
in the inside of the cupola. (See sketch.) The size 
of the hole is governed by the amount of molten 
metal the cupola is capable of delivering, so that 
the charging of the cupola, the melting and tne 
flow of the metal into the ladles, are not out of 
balance. This can only be determined by the men 
who have to work the cupola, and who have arrived 
at what its capabilities are, and who know the little 
ways of the cupola, for each one of them has a way 
of its own which eliminates the possibility of any 
hard and fast rule. Speaking generally, the tap- 
ping holes that suit our cupolas are % in. in the 
smallest part of the tapping tunnel, tapering up 
to 3 ins., both on the inside and the outside of the 
cupola. This applies to the two smaller cupolas; 
the one running 5 tons per hour, the other 8 tons 
per hour. The smallest part of the tapping tunnel 
on the two largest cupolas ranges from 3 in. to j in., 
according to whether we are running on a long tap 
or not. If running for a casting of, say, 30 or 
40 tons we make the hole slightly larger, right 
up to the capacity of its melting powers, so that 
it delivers the metal as fast as it can be charged. 
The whole of the tapping tunnel, the hole and the 
tapping trough are lined and made up with fresh 
gannister after every blow on the larger cupolas, 
and the hole and tunnel on the smaller ones, the 
trough on the smaller ones lasting some consider- 
able time with slight patching. 

The cupola bottom in every instance, no matter 
whether on the small or the large cupola, is made 
up with the ordinary black floor sand. The mode 
of procedure is to patch the sides of the cupola, 
where burnt away in the melting zone, with gan- 
nister; then close the bottom and make secure in 
position. The black sand is then thrown in through 
the back door of the cupola by one man, while one 
inside treads it solid, the ramming round the side 
close to the brick lining with a pin rammer to 
make sure of it being tight and secure. The sand 
is then shaped to form a graduated slope from all 
points towards the bottom of the tapered tapping 


tunnel, and then flat-rammed quite solid. By this 


method, it will be seen, the bottom bed is. made 
hard close to the wall of the cupola and on the top 
surface of the bed; the lower part of the bed being 
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only trodden with the man’s feet, is rendered 
slightly porous, so that the gases generated, as in a 
mould, get out through the cracks and joints of the 
drop bottom. I might here mention that the sand 
bottom gets very open with constant use, for 1t is 
used over and over again, and gets a large amount 
of small coke and slag mixed with it. The reason 
for this is that after the bottom is dropped at the 
finish of the blow, the heap of sand, coke and 
slag, with possible small pieces of metal, is raked 
and spread out, while a man plays water on it with 
the hose-pipe. When there is no risk of it burn- 
ing, it is then left till the morning, when it is 
picked over and sifted. The sand thus gets a very 
large proportion of fine coke and slag mixed with it. 
The sieve used is one with }-in. mesh. The heap 
of rough and open sand thus obtained is always 
what the bottom is made up with. The only 
replenishing it gets is from the fresh black floor sand 
that is used when making up the back door after 
the fire is well alight. This, of course, is done every 
time the cupola is used, and thus keeps the bottom 
sand always of about the same consistency. 

The depth of sand forming the bottoms is 6 ins. 
in the front near the tapping hole to 8 ins. at the 
back nearest the door, thus giving it a slope of 
2 ins. This applies to the smallest cupola. The 
largest has a depth of sand, nearest the tapping 
hole, of 8 ins., tapering from a depth of 10 ins. 
at the back door. The cupolas in between have beds 
proportionately arranged on the same basis. It is 
advisable to light the fire as early as possible to 
ensure that the bottom gets well dried, also the 
tapping hole. The hole is usually dried with a hot 
bar and must always be thoroughly dried, otherwise 
the risk of a set tap hole is very great, and every 
foundryman knows what a great nuisance this is, 
entailing a lot of hard work and a spoilt tap hole 
driving a bar into the set metal and making a new 
hole, which is never satisfactory, even if one 1s 
fortunate enovgh to get through. 


Substitutes for Ferro-Manganese. 


In a letter to “ The Iron Age,’’ Mr. W. A. Janssen. 
of the Bettendorf Company, Iowa, observes that with 
the shortage of supply of the 80 per cent. ferro-mangan- 
ese and its excessive cost, due to the cessation of exports 
from Europe, the American steel-makers became some- 
what pessimistic and fearful for the source of supply 
of this all-important constituent, and many of them 
resorted to the use of spiegeleisen. On account of the 
low manganese content and the proportionately larger 
amounts necessary to be used, they were forced to the 
additional cost and inconvenience of preheating this 
material. Some others reduced the percentage of 80 
per cent. ferro-manganese and in addition used an 
equivalent amount of specular irons of lower percent- 
ages in order to offset the initial preheating. ‘* With 
the embargo which has been placed on Caucasus ores 
by the Allies,” proceeds the writer, ‘‘Germany has 
been able to meet the shortage of ferro-manganese by 
the use of calcium-silicide. American steel manufac- 
turers have tried as a substitute a by-product of the 
abrasive industries, known as _silicon-aluminium- 
titanium, with indifferent and variable success. 
Realising that the function of manganese in the final 
product contributes to the ultimate strength of steel 
only indirectly, in that the usual percentage of ap- 
proximately 75 points of manganese assures complete 
de-oxidation and a resulting homogeneity, some tests 
were instituted wherein the final manganese content 
was reduced about 35 per cent. further. In the pre- 
liminary experiments the original ferro-manganese ad- 
dition was reduced about 35 per cent. and the de-oxida- 
tion was further augmented by the use of ferro-carbon- 











titanium. Although ferro-carbon-titanium normally sells 
at a considerably higher price than ferro-manganese, its 
substitution was economically possible at the current 
price of 80 per cent. ferro-manganese, permitting the 
conservation of the present supply of the latter. 
Physical tests indicated that the elastic limit, ulti- 
mate strength, elongation and contraction were the 
same as in previous practice when 80 per cent. ferro- 
manganese was in abundance. Further economies were 
found from experiments which led to the use of 30 per 
cent. of the original 80 per cent. ferro-manganese 
addition, augmented by twice the amount of per 
eent. spiegel and the addition of 3lbs. of ferro-carbon- 
titanium alloy per net ton of metal charged.” 





PROPOSED LARGE METALLURGICAL WORKS 
FOR SPAIN.—At the general meeting of the Sociedad 
Espafiola de Construccién Naval, recently held at 
Madrid, the directors and were empowered tu 
proceed with the ealieeipadlan of a scheme for large 
works to supply the necessary material required by the 
national fas. 4 and the shipbuilding industry, such as 
forgings, castings, shapes, and special steels of every kind 
and copper, brass, and special bronze articles for which 
Spain has, until now, been dependent on foreign coun- 
tries, and in the procuring of which the difficulties are 
increasing “~ by day. The aim henceforth will be 
that and war material must be built in Spain en- 
tirely of materials produced in the country. 

USE OF NITRE CAKE IN THE PICKLING OF 
ANNEALED BRASS.—In a Paper before the Birming- 
ham Section of the Society of Chemical Industry, Mr. 
H. W. Brownspon pointed out that under present con- 
ditions the quantity of sulphuric acid used for pickling 
annealed brass must run into several hundred tons per 
week. Difficulty in obtaining raw material, coupled 
with the increased demand for sulphuric acid for other 
purposes, has resulted in an extended application of 
nitre cake solutions in place of dilute sulphuric acid 
for pickling annealed brass. Nitre cake is essentially 
crude acid sodium sulphate, and whilst the latter in 
the pure anhydrous state contains theoretically 40.3 
per cent. of sulphuric acid, the free acid found in nitre 
cake may vary from 5 to 30 per cent. For pickling, 
the nitre cake solution should show 3 to 5 per cent. of 
sulphuric acid on titration; there is no advantage to 
be gained in using solutions of higher acid concentra- 
tion. Whilst nitre cake is a variable product, annealed 
brass from a pickling point of view may be even more 
an. Given B sven work, nitre cake solutions replace 
dilute sulphuric acid quite efficiently, but with dirtv 
work the difference is much more marked, and nitre 
cake solutions, even under the most favourable condi- 
tions, may fail to pickle the work satisfactorily. It is 
little consolation for the manufacturer to know that 
his troubles lie in his annealing furnaces. Much may 
be done on the following lines in this direction. (a) 
The nitre cake solution should be as hot as possible ; 
(b) its acid content should be tested frequently and 
maintained at 3 to 5 per cent. by the addition of nitre 
cake; (c) the hot annealed products may be quenched 
in water, whereby much scale is mechanically loosened 
prior to pickling; (d) the hot annealed work may be 
placed direct into the nitre cake solution, and the pickle 
can thus be maintained at a high temperature without 
auxiliary steam heating; (e) oxidising agents such as 
ferric salts, bichromates, or persulphates may be added 
to the pickle. but in many cases the price is prohibi- 
tive ; (f) electrochemical aid might be sought by using 
a low voltage current, making the lead lining of the 
vat the cathode and the work to be pickled the anode; 
(g) the movement of the work in the pickle, or the agi- 
tation of the pickle during pickling, or both. The diffi- 


_ culties met with in the successful use of nitre cake 


solution can only be overcome in a satisfactory manner 
(1) by paying close attention to the conditions govern- 
ing the annealing, so as to obtain the annealed brass as 
clean as possible, and (2) by uting the nitre cake 
solution under conditions which will most strongly 
stimulate its pickling activity. 

c 
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Industrial Co-Operative Research. 





Betore the Society of Chemical Industry 
recently, Mr. H. W. Rowett, of Rochdale, sup- 
ported the proposal that industrial research shouid 
be. State-aided and systematically encouraged by 
manufacturers, He pointed out that at many 
works the chemists and engineers were considered, 
not as the most fitted people to originate new 


ideas, but rather as skilled workers to carry 
out improvements suggested by the works 
managers. The chemist had failed in part to 


appreciate the multitude of difficulties encoun- 
tered in carrying out a process in the works, 
and had thus unwittingly _ brought upon him- 
self the contempt of the practical man, whose 
careful observation of physical phenomena often 
kept a works in operation. A_ give-and-take 
policy between these two extremes and a broad- 
minded leader of an industrial research organisa- 
tion were essential. The only fit person to under- 
take the control of research and the development of 
industrial technique was the scientifically-trained 
chemist, engineer or physicist. All matters of 


research and experiment in an industrial organisa- - 


tion should be centralised in a central laboratory 
under the control of one person. Routine control 
testing should be done in separate works labora- 
tories under the general direction of the research 
department. The laboratory in large organisa- 
tions should include an experimental tactory, and 
in small ones the experimental floor could be profit- 
ably used for manufacturing small lines as raw 
material for works operations or, in some cases, for 
direct sale. _ The special function of a research 
laboratory being to exploit new principles, it should 
not be tied to the history vf the works and its 
natural bias to patch on to existing methods. In 
large organisations the research staff should be 
divided into departments dealing with separate 
types of chemical and physical work, each under 
a qualified superintendent, with arrangements to 
secure combined action where necessary. Whilst 
the initiation of research should be principally with 
the head of the research department, credit should 
be secured for ideas and improvements by those who 
originated them. This could be done by sugges» 
tion bureaux, and, in the case of the management 
staff, by direct report to the executive. Wherever 
possible, the results of research should be covered 
by patent rights, but where it could be done with- 
out damage to commercial interests results should 
be contributed to the common stock of scientific 
knowledge. The cost of the research should be 
estimated, where possible, or a definite sum should 
be allotted by the executive for experimental plant 
and laboratory expenses. Comprehensive and de- 
tailed records should be prepared and indexed, and 
kept together with typical and standard specimens. 

Dealing with schemes for co-operative industrial 
research, Mr,’ Rowell said that the essential points 
were :— 

(1) That a properly equipped laboratory and ex- 
perimental station should be established on such a 
scale that it could afford to employ experienced 
industrial research men of high grade to organise 
and supervise the research and experiments. 

(2) That the manufacturer might safely entrust 
all the details of his processes to the organisation 
without risk. to business interests. 

_ 48) That discoveries made should be the property 
of the manufacturers initiating and bearing the 
eost of the experiments; 


(4) That the’ cost of experiments should be de- 
ciaedly less than if the manufacturer had employed 
his own staff and laboratory, and that the proba- 
bility of success should be greater. 

The idea had been seriously suggested that the 
Government should unite with the learned Societies 
and the Universities in the provision of research 
facilities for smaller works, put the manufacturer 
saw that red tape, delay, high cost, and commercial 
inefficiency would make such a combination entirely 
useless, individual firms in many industries would 
have to formulate working agreements of various 
kinds if they were to meet successfully world .com- 
petition. A. scheme of co-operative. research for. a 
whole trade, such as those which existed in some 
trades in America, was the most profitable to all 
concerned, but the value of such a scheme to small 
works ‘was doubtful, and there seemed to he no 
probability of British manufacturers combining ‘in 
this wholesale way for many years to come. Some- 
thing less ambitious, organised in such a way that 
it could be developed into the full scheme as pro- 
gress was demonstrated, seemed to meet our present 
state. If it were made into a limited company, 
with a scale of payments to it for the use of the 
ideas evolved, the commercial aspect of the labora- 
tory could be easily solved. The cost of such a 
scheme would be smal, and the results of distinct 
value. 

In the iron and steel trade, he said; if such an 
organisation could make blast-furnace slag worth 
a shilling a ton or reduce production costs by a 
shilling per ton of pig, its existence would be 
amply justified. The trade was faced with big 
rises in prices of ore, fuel and labour after the 
war, and when the demand for munitions ceased 
the only way to meet foreign competition at home 
and abroad was by making the fullest use of ex- 
pert advice. saking the large number of works 
engaged in the non-ferrous metal trades of Bir- 
mingham district — mostly small concerns — the 
author said that practically none of them employed 
a chemist or metallurgist, because of the compara- 
tive cost, yet they all felt the need of expert ad- 
vice. Except for certain mysterious ‘‘ dopes’’ 
which were added to meltings—often without prac- 
tical effect—some foundry methods and a very few 
special alloys, which could easily be analysed, there 
wera no secrets in the trade, and business interests 
would not be adversely affected by the institution 
of a co-operative laboratory. Quite a modest affair 
could be started for analytical work and general 
advice on technical problems, but this should be 
designed to expand into a full research department 
and experimental works where problems of fuel con- 
sumption and furnace design, crucibles, heat-treat- 
ment of castings, casting methods, micro-structure, 
rolling and stamping and finishing, could’ be 
solved to meet the severe competition of scientific 
methods employed in Germany and America. 





DRINKING WATER IN WORKS AND PAC. 
TORIES.—The Home Secretary gives notice that he 
proposes to make an Order in regard to the supply of 
drinking water—to take effect from October 1, and to 
apply to all factories and workshops in which 25 or 
more persons are employed. The Order will require the 
provision (a) of an am supply of wholesome 
drinking water from a public main or from some other 





approved source of supply, which shall be either laid 
on or contained in a suitable vessel; and () (except 
where the water is delivered in an upward jet from 
which the workers can conveniently drink) of sufficient 
cups or .other suitable drinking vessels. 
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Electric Furnaces in United States Steel 
Foundries. 


In continuation of our survey of recent electric 
steel developments in the United States, we append 
further abstracts of Papers read before the recent 
annual general meeting of the American Electro- 
Chemical Society at Detroit, Michigan. 


ELECTRIC STEEL MELTING. 


A Paper entitled ‘‘ Notes on Electric Steel 
Melting,’’ by Mr. J. L. Dixon, of the John A. 
Crowley Company (owners of the American 
patent rights of the Gronwall furnace), first dealt 
with mechanical and electrical considerations of 
furnace design. The author said that, mechani- 
cally, great strength was required. The design and 
location of the gears must be such that they are 
fully protected from any accidental break-out or 
overfiow of liquid metal. With all possible pre- 
cautions, break-outs or overflows will occur, and 
it takes only a few pounds of liquid steel to put 
a lifting screw or a worm gear out of business. 
The protection of the electrode-raising gears is 
generally quite a simple matter, but not so with 
the tilting gear. In the Gronwall-Dixon furnace 
a tilting gear giving excellent results mechani- 
cally has been abandoned owing to the danger of 
the gear being damaged by liquid metal. Another 
essential, perhaps the most important, is to avoid 
too great intricacy. Whatever the cause of the 
breakdown it is certainly unpleasant to have to 
stand on the roof of a hot furnace and endeavour 
to remove the broken-down part, either by unbolt- 
ing or by cutting it away with a hacksaw. In 
designing a very large electric furnace, requiring 
a large number of electrodes, the difficulties may 
be overcome by suspending the electrodes from an 
overhead device quite independent of the shell of 
the furnace. This.will certainly be the most con- 
venient arrangement if the furnace is not tilting 
but is of the stationary type, as is quite probable 
with the very large furnaces that will come in the 
future. 

Electrically the power factor is important. and 
in a well-designed furnace the power factor should 
be 90 per cent. or more. The power factor is im- 
proved by (1) an increased number of electrodes, 
more especially if they are all of different polari- 
ties: (2) by a higher voltage on the electrodes. 

With respect to current fluctuations or over- 
loads, again an increased number of electrodes is 
benéficial, owing to the spreading and averaging 
éffect. A higher voltage on the electrodes tends 
to increase the fluctuations, but this may he 
largely overcome by reactance without seriously 
lowering the power factor. This question of cur- 
rent fluctuations and disturbances is often a very 
serious one, more especially with furnaces con- 
nected to small power stations, and some radically 
new design in automatic controlling apparatus is 
necessary. The various kinds of apparatus in 
present use are of excellent’ workmanship. but in 
principle they do not go sufficiently to the roots 
of the trouble. 

Take for instance, the case of a _ three-phase 
furnace with three upper electrodes. When there 
is an overload on one of the electrodes either 
one or both of the remaining electrodes are also 
overloaded, even though at that moment they are 
correctly located relative to the bath af metal, 





But the fact that they are correctly located is not 
observed by the automatic controlling apparatus ‘- 
which, acting under the impulse of the increased 
current, raises these electrodes, so that when the 
offending electrode is brought to its correct posi- 
tion the unoffending electrodes are carrying cur- 
rents that are too small. In this way a more or 
less continuous ‘‘ hunting ” is set up, and partly on 
account of this the automatic controlling apparatus 
has to be ‘‘ damped,’’ which lessens its sensitiveness 
and ability to deal quickly with any real trouble. 
that may occur. 

The author expressed the opinion that furnaces 
with a bottom electrode are more easily con- 
trolled than those without, because any fluctuation 
of current in one of the upper electrodes is partly 
taken care of by the bottom connection instead of 
being absorbed entirely by its remaining upper 
electrodes. In this way the ‘‘ hunting’’ due to 
what may be called false regulation is to a large 
extent avoided. 

The author then took up thermal considerations 
and advocated the highest possible voltage for 
melting down the charge. Obviously the higher 
the voltage the smaller might be the electrodes 
and the higher would be the power factor. With 
furnaces of ten hours’ capacity and upward, a 
voltage higher than usual had been found to be 
absolutely essential, but even in smaller furnaces 
there were advantages in this respect not directly 
attributable to the smaller resistance or induction 
losses. During the refining period it was essential 
that the voltage be lowered, so that the arc 
became practically buried in the slag. This was 
especially essential if a white deoxidised slag was 
obtained, as such a slag was a good heat insu- 
lator and reflector, and the heat of the long arc 
would be reflected on to the walls and roof of the 
furnace. 

The author went on to say that a lower electrode 
has a distinct value from a thermal point of view. 
On occasions when he had operated a furnace 
without a lower electrode, he had experienced 
greater difficulty in maintaining the furnace 
bottom in good shape, and, more especially in 
making high-chrome steels, had experienced diffi- 
culty in dissolving the alloy additions. For the 
furnace bottom he had always obtained good 
results from either magnesite or dolomite tamped 
in with tar. 

As regards the walls and roofs, continued the 
author, everyone operating electric furnaces is 
aware that these receive their greatest’ punish- 
ment at the end of a heat. This no doubt. is 
largely due to the reflecting power of the white 
slag. In addition to this. however, the writer is 
inclined to believe that there is some chemical 
influence very active at that time. As is well 
known, silica bricks absorb mechanically-occluded 
iron oxide (Fe,0,); at the end of the heat when 
the atmosphere of the furnace is strongly reduc- 
ing the Fe,O, is reduced to FeO, which at once 
fluxés with the silica. r 

Finally discussing chemical considerations, the 
author said that the acknowledged advantages of a 
white slag are sometimes attributed to the 
strongly reducing effects of calcium carbide. He 
is inclined to disagree in this, and to attribute the 

c2 
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ood results not to the presence of calcium carbide 

But to the absence of reducible oxides, the pre- 
sence of the carbide being merely a a that 
the deoxidation is approaching completion. It is 
obvious that, as a result of chemical equilibrium, 
if there is no oxide in the slag there can be very 
little in the metal. 

The author was unaware that the mechanism of 
the reactions by which sulphur is eliminated had 
ever been described. He believed the reactions to 
be somewhat as follows :— 


FeS in sla 
(a) a aot 


FeS in metal ~°onstant 

Disregarding the presence of manganese, the 
only way in which the amount of sulphur (FeS) 
in the metal might be adjusted was by some altera- 
tion of the proportion of FeS in the slag. An 
increase or decrease of any other sulphide in the 
slag would have no direct effect on the amount 
of sulphur in the metal. This was because any 
other sulphide, in this case CaS, was insoluble in 
the metal. In the slag itself the following equili- 
brium was established :— 


(b) CaO + FeS <—_, CaS+ FeO 

This might be written as follows :— 
CaO x FeS 

GaSx Fe0™ constant 


From this it followed that any decrease in the 
FeO in the slag would cause a decrease in the FeS, 
until, when the slag was free from FeO, all the 
sulphur existed as CaS. Referring to equation 
(a) it followed that when there was no FeS in the 
slag there was no sulphur in the metal. Probably 
the slag might consist of CaS entirely without 
affecting the steel in any way. 

Something might be said as to the effect of 
magnesia in the slag. MgO in the slag was gener- 
ally recognised to be very undesirable. At the 
best the MgO diluted the slag and also robbed it 
of fluidity, so that for a given degree of fluidity 
an increase in the proportion of MgO meant a 
much greater decrease in the proportion of the 
active constituent, CaO. In addition to this, 
however, it would appear that MgO was actively 
harmful, and the author believed that under the 
electric arc it acted as an oxidiser. 

Several years ago, when burning in a magnesite 
bottom by lowering the electrodes on to a shallow 
bed of coke, it was found that whenever the arc 
came near to the magnesite bottom deep channels 
were cut in the bottom. It was apparent that the 
following reaction was going on between the coke 
and the magnesite :— 


Mg0+C=CO+Mg 


Directly the vapours of CO+Mg got away into 
the cooler parts of the furnace, the reaction was 
reversed, and there was deposited on the walls of 
the furnace a powder consisting of finely powdered 
MgO and soot. 

Possibly some reaction similar to this goes on 
between the MgO in the slag and the carbon in the 
steel and the carbon, such as coke, thrown on to 
slag for deoxidising. Also it is possible that 
MgO reacts with metallic iron, forming Mg 
which is lost by volatilisation and _ later 
reoxidation, leaving FeO in the slag. 

The author said he remembered with painful 
distinctness several heats in which the carbon 
sould not be moved from about 0.10 per cent. 


Pig-iron was added with no effect; about a ton of 
pig being added to a five-ton charge. No scale or 
ore had been charged, and the disappearance of 
the carbon could only be explained by some of the 
above assumptions as to the action of the magnesia 
in the slag. 

These experiences were of several years ago, and 
by fettling the hearth of the furnace with good 
dolomite and making the slag from fairly pure 
lime, the difficulties were soon overcome. 


THE BETHLEHEM 10-TON GIROD STEEL 
FURNACE. 

A Paper by Mr. C. A. Buck, of the Bethlehem 
Steel Company, described the 10-ton Girod fur- 
nace now in operation at the Bethlehem Steel 
Company's plant in South Bethlehem, Pa. This 
furnace made its first heat May 16, 1916, and had 
made a fairly consistent run to date. Until Sep- 
tember 1 the furnace operated on single turn, but 
since then had been in continuous operation, 
except when down for repairs or power. To Feb- 
ruary 23, 247 heats had been made, and the 
quality of steel produced had been gradually 
improved. 

The furnace was cylindrical in form, and made 
of j-in, steel plate, approximately 15 ft. in 
diameter and 5 ft, outside depth, with laminated 
outside plates, 3} in. thick. It was equipped with 
one heavily laden, counterbalanced charging door, 
sliding in a water-cooled frame. The pouring 
spout was directly opposite. On the side of the 
shell heavy copper angles were attached to which 
were electrically connected laminated copper bars 
conveying current from the transformers. 

The furnace, continued the author, rests on 
heavy cast-iron rockers running on rollers sup- 
ported by rocker frames anchored to concrete 
foundation. The tilting of the furnace is accom- 
plished by means of worm drive, actuated by a 
15-h.p. motor. The furnace can be tilted toward 
the charging side to discharge the slag through 
a notch in the charging door, or toward the pour. 
ing side to pour the molten metal into a 2}-ton 
ladle located in the pit in front of the furnace. 
The bottom, 20 in. in thickness, is made of double- 
burnt dolomite well rammed in with tar. The 
metal bath is approximately 16 in. thick. Four- 
teen soft-steel poles approximately 34 in. in 
diameter are connected electrically to the bottom 
of the furnace shell, the lower ends being water- 
cooled. The roof construction, which is arched, 
consists of 9-in. silica brick, insulated from the 
magnesite brick of the hearth walls by means of 
asbestos plates, with provision for reception of 
three 17-in. amorphous carbon electrodes. The 
electrode coolers in the roof are made of copper 
and are water-cooled. Ample provision has been 
made for adjustment, so that the electrodes can be 
adjusted and centred firmly and speedily. Two 
laminated copper bars carry the current from the 
transformer to the contact pieces extending from 
the electrode carrier. The lowest point of an 
electrode during operation of the furnace is 
+. “gpa 4 in. above the surface of the metal 
bath. 


The electrodes are raised and lowered by means 
of a revolving screw spindle centred in the struc- 
tural column, which-is driven by a 5-h.p. motor 
mounted at the foot of the column, or, if neces- , 
sary, it can be operated by means of a hand wheel. 
The total weight of one electrode-carrying column 
is approximately 2,600 Ibs., the weight of an elec- 
trode being about 1,000 Ibs. 
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The motors employed for this work are of the 
reversible interpole type, using direct current at 
230 volts, and equipped with automatic speed 
regulation. The total weight of the furnace is 
approximately 90 tons, which includes about 35 
tons of refractories. About 1,500 k.v.a. of 3-phase 
alternating current, 25 cycles, 65 to 80 volts, is 
furnished to the electric furnace, each electrode 
receiving one phase of a 3-phase current, the con- 
ducting hearth of the shell acting as the neutral 
point. Special care has been taken to prevent 
the formation of induced currents in the shell 
and the roof frame, and to prevent sparking from 
the bus-bars at the lower end of the electrode- 
carrying column to that column in electrical con- 
tact with the shell. The current is conveyed: to 
the furnace from three’ water-cooled single-phase 
transformers of 700 k.v.a. each. It is generated 
by Bethlehem gas engines driving 2,500-kw. 
generators, producing 3-phase alternating current 
of 6,600 volts at 25 cycles. One reactance coil of 
106 k.v.a. capacity has been provided for the pro- 
tection of each transformer. A special controller 
for each electrode is mounted in front of the 
switchboard, and one controller is provided near 
the pouring spout for the operation of the tilting 
motor. Of the 700 k.v.a. leaving the three trans- 
formers, about 620 k.v.a. actually reach the elec- 
trode holder, the balance being lost in the form 
of heat through water cooling, etc. The consump- 
tion of cooling water at the furnace is about 20 
gallons per minute. The yield from cold charge to 
finished ingots is about 92 per cent. 

A thoroughly equipped laboratory erected for 
the open-hearth department, which is adjacent to 
the electric furnace department, takes care of the 
necessary testing of the steel, etc. The electric 
furnace will become a valuable adjunct to the 
Bessemer converter and the open-hearth furnaces, 
as a means of refining their molten product. It 
is believed that the greatest field for this grade 
of steel will be in the alloy steel market and for 
many grades of tool steels. Thus far the follow- 
ing steels have been made—1.5, 2.5, 3.5 per cent. 
nickel, nickel-chrome’ with 0.50 chromium, 
chromium-vanadium, and simple carbon steels 
ranging from 0.08 to 1.30 per cent. carbon. 

The materials used for steel-making are as fol- 
lows :—Scrap_ rails, high-phosphorus turnings, 
billet crop-ends, drop-forge trimmings, etc., which 
mixture should average 0.040 sulphur. 

The operation of the furnace is very similar to 
that of the basic open-hearth. Following the 
tapping of a heat, turnings are charged and 
levelled down. Any necessary repairs along the 
slag line are made with dolomite. Billets or other 
heavy scrap are next charged, following by turn- 
ings, until the entire 21,000 lbs. charge is in the 
furnace. Lime is then added, current turned on. 
and melting is begun. Much of the phosphorus ie 
removed through combustion, carbon is reduced bv 
oxidation. and some of the sulphur is removed. 
. The length of time required for the oxidation is 
dependent upon the carbon aand phosphorus con- 
tent of the charge. When it is considered that the 
oxidation has proceeded far enough, a test-piece 
about 2.5 in. diam. and 2 in. long is taken, forged 
‘under a hammer, quenched in water and bent 
through 180 deg. When the test bends without 
breaking through the bend, the oxidising slag is 
removed by tilting the furnace backward and 
skimming off slag through the charging door. Slag 
flows through a shute in the charging floor into 
a slag car under the floor. 


Following removal of the oxidising slag, the 
recarburiser is added, followed by the deoxidising 
slag of powdered petroleum coke, silica sand, lime 
and fluorspar. This slag dissolves ferrous oxide 
which has formed on the surface of the bath. A 
reasonable time after the addition of the deoxi- 
dising slag a test is taken for the laboratory for 
carbon determination. Varying amounts of ferro- 
silicon, ferro-manganese, etc., are added to brin 
the slag to the point where it becomes white, ant 
quickly disintegrates into a fine white powder. 
These alloys act very energetically on the oxide 
in the bath, forming a very fluid slag, which easily 
rises to the surface. During this period, when 
the slag is completely deoxidised and is very basic, 
the desulphurisation, which was incomplete during 
the first stage of the operation, proceeds further, 
and is rapidly completed at the time of tapping. 

The average analysis of the preliminary tests 
taken after the charge is melted and before re- 
moval of oxidising slag is as follows :—C. 0.07 per 
cent.; Mn. 0.11 per cent.; P. 0.008 per cent.; 
S. 0.036 per cent.; Si. 0.022 per cent. The analysis 
of oxidising slag from heat Y-1,219, a high-carbon 
simple steel heat, and of the finishing slag at time 
of tapping showed :— 


Oxidising slag. Finishing slag. 
Per cent. Per cent. 

SiO; 8.89 1.49 
FeO.. 36.82 1,26 
MnO 4.71 0.16 
CaO... 35.26 69.83 
MgO 9.25 2.61 
P,O, 0.705 0.092 

es 0.19 0.34 


This heat finished with phosphorus 0.010 and 
sulphur 0.016. Several heats have been made 
since this one analysing below 0.010 P. and 
0.015 S. All these heats are entirely satisfactory 
from a metallurgical standpoint. The ingots rolled 
well, and in many cases it was not necessary to 
chip a single billet. 

Nearly all the heats thus far have been cast in 
19 x 19 in. x 6,000-Ib. or 21 x 27 in. x 12,000-Ib. 
ingots, and the practice on the 35-in. bloomer 
mill on the various grades has been from 75 to 82 
per cent. 





ELECTRIC ANNEALING FURNACE.—An electric 
annealing furnace 193 ft. long is now being built by 
the Electric Furnace Company, of Alliance,’ Ohio, for 
use by a large company in the Pittsburgh district for 
annealing bright strip steel, and it is guaranteed that 
the steel will come out of the furnace as bright as it 
went in. The following list is given of some of the uses 
to which furnaces of this type have been put: Anneal- 
ing steel castings and car axles, heat treating steel 
castings and shells, carbonising, annealing aluminium, 
copper and brass, and melting copper. brass, aluminium 
and silver. To these will be added shortly, electric 
soaking pit furnaces for steel plants and rivet furnaces 
for structural and bridge shops, as well as the car type 
of annealing furnaces, continuous puster type furnaces, 
automatic heat-treating furnaces, and brass melting fur- 
naces. In the use of the electric furnace for melting 
non-ferroys metals the tilting type is the one offering 
the greatest saving in cost over fuel-fired furnaces of 
any type; as the metal loss is lower, the crucible cost 
is eliminated, and the labour item is low. It is stated 
that the following figures may be taken as working 
conditions in melting yellow brass in a-plant operated 
24 fours a day :—Electricity 400 kw.-hrs. per ton at 
4d., 16s. 8d. per ton; metal loss, 1 per cent. zinc at 5d. 
per lb., 8s. 4d.; labour, one man per hour per 600-Ibs. 
- > 8d. per hour, 5s.; total cost per ton of metal, 
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Improvements in Ingot Moulds. 


Sir W. G. Armstrong, Whitworth & Company, 
Limited, Newcastle-on-Tyne, have recently acquired 
patent rights for an improved construction of 
heavy ingot moulds, more particularly for dealing 
with heavy ingots whose weight may reach 100 tons 
or more. It is claimed that with the moulds as 
formerly made the heat is not extracted suffi- 
ciently quickly from’ the liquid mass, that by this 
new process of promoting solidification, segregation 
is prevented from taking place in the greater part 
of the ingot, and that, in addition to a much supe- 
































Fig. 1. 
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ferred to, some of which may assume a consider- 
able length, provision is made for the inflow and 
discharge of the cooling media at intervals in the 
length of the mould (Fig. 2), in order to more 
quickly cool any desired portion of the liquid 
metal, and at the same time maintain any other 
portions of the mould at any. required tempera- 
ture. For this purpose the piping is divided into 
independently controlled sections,. so that the 
cooling media may be supplied to any section of 
the mould; an independent section of pipe is also 
provided in the base of the mould. The cooling 
medium is controlled by means of cocks E and 
discharged from the pipes through F. 












































Fie. 2. 


ImpRovED Tyre or InGot Movtp. 


rior quality of steel being obtained, the risk of 
corner cracking is reduced to a minimum. 

Our illustration (Fig. 1) shows one of the usual 
form of octagonal moulds, together with the bottom 
plate. The improvement, however, is applicable 
to any other type of mould and bottom plate, as 
also to ingots which can be bottom-cast, or cast 
in clusters, whilst the mould or plate cooled may 
be used independently. In order to effect the 
necessary quick cooling, a cooling medium is cir- 
= within the walls of the mould and bottom 
plate. 

Referring to the illustration, within the walls of 
the mould A, the encased circulating point is shown 
at D, whilst the inflow is effected at-E, and the 
discharge at F, the feeding head being indicated 
at C. When dealing with the heavy ingots re- 


It will thus be seen that by opening only the 
lowest cock, E, the bottom plate alone is cooled, 
and similarly any section of the mould may be 
cooled as desired. It will be obvious that an addi- 
tional advantage of this method of cooling from | 
within the walls of the mould is that the latter is 
maintained at a comparatively low temperature, 
and the effect of this, together with the strengthen- 
ing of the cooling encasement, adds considerably to 
the life of the mould. 

The system has distinct advantages over the 
forms of outside cooling which are occasionally 
employed, as with the latter, in addition to the risk 
incidental to the use of water, the life of the mould 
must be adversely affected by the heavy stresses set 
up due to the great differences of temperature 
between the inside and outside faces of the mould. 














THE FOUNDRY TRADE JOURNAL. 





Silica Refractories. 





In a Paper read at a recent meeting in 
New York of the American Institute of Mining 
Engineers, Mr. J. Sports McDowet, of the 
Research Department, Harbison-Walker Refrac- 
tories Company, Pittsburgh, submits the results of 
an investigation which he describes as a continua- 
tion of one begun by Mr. Kenneth Seaver, chief 
engineer of that company. . Remarking that the 
magnitude of the thermal expansion of silica brick, 
and its inability to withstand rapid temperature 
changes, present problems of considerable import- 
ance in the manufacture of siliceous refractories, 
the author proceeds to devote the earlier portion of 
his Paper to the study of data compiled from vari- 
ous publications. He then passes on to deal with 
the results of experiments conducted with test 
bricks of silica, which were made under- conditions 
devised with the purpose of studying the effects of 
variations in grind and temperature of burning, 
and of repeated burning, upon their physical 
properties and constitution. Accordingly, three 
lots of 9-in. bricks (approximately 9 by 44 by 24 
in. in size) were made up and designated as 
‘* regular,’’ ‘‘ medium,’’ and “ fine grind ’”’ respec- 
tively. The regular-grind specimens were made by 
the usual method for 9-in. bricks; those of medium 
grind were given the grind used for silica shapes 
and pounded into loose side moulds, as silica shapes 
are treated. The material used for the fine grind 
was screened through an 8-mesh hand screen, re- 
turned to the pan and reground long enough to add 
and mix lime thoroughly ; the bricks were pounded 


into loose-side moulds. Screen analyses are shown 
in Table I. 


Taste I.—Screen Analyses of Test Bricks. 





Screen numbers in meshes per linear inch. 




















Held on Through 
Grind. 

‘a 20 ; 30 40 40 

per | per per | per per | per 

| cent. cent. | cent. cent. | cent cent. 

Regular .. ..| 15.3 | 134 | 46 | 54 | 48 | 56.5 
Medium or shape ..| 10.2 | 13.1} 22 | 5.0 | 4.7 | 648 
Fine .. --| — | 14.3 4.1 6.5 4.1 | 710 














A number of bricks from each lot were burned 
under the ordinary conditions of manufacture at 
three positions in the kiln, designated for con- 
venience as positions A, B and C. The bricks were 
burned a number of times, being under fire 
approximately ten days each time, and specimens 
were set aside for study after each burning. The 
temperatures attained on the various burns were 
measured by Orton-Seger cones, and varied from 
1,390 to 1,450 deg. C. 

In the transverse tests the bricks were laid edge- 
wise with a span of 6 in. and the load applied at 
midspan. Modulus of rupture was calculated from 


the formula R= bal in which I is the distance 


between supports in inches, b the breadth and d 
the depth of the specimen in inches, and W the 
load im pounds at which failure occurred. The 
crushing strength was obtained by dividing the 
crushing load in pounds by the mean area in square 
inches of the two surfaces of the brick. The results 
obtained are given in Table IT. 


Taste II.—Sample Log and Data Sheet; Cross- 
Breaking and Crushing Tests. 





Cross-breaking span, 6 in. 














Preadth | Depth of | | 

of brick, | brick, w | R Mean 
Tn. In. | R 
2.48 4.45 4,970 910 . 
2.46 4.45 4.820 890 920 
2.52 4.43 | 5.260 960 

} i 
2.66 | 4.73 7.010 1,060 
2.66 4.71 | 7.450 1,140 1,050 
2.68 4.71 6.320 960 | 
Crushing: Half brick crushed flat. 

Crushing area, sq. in. | . 
—__—_—_————| w]e Mean 
1 | 2 | Mean. | a 

19.80 17.58 | 18.69 51,900 2.780 | 
19.54 17.97 18.75 45,600 | 2,430 | 2,680 
16.46 16.16 16.31 46,100 2,830 
21.75 | | 21.88 21.54 | 101,000 4,690 | 
21.18 20.24 | 20.71 120,500 4.820 | 4,780 
20.26 20.00 20.13 77,000 3,830 | 


iW =Load causing failure in Ibs. 
R=Modulus of rupture. lbs. per sq. in. 
(=Compressive streneth, Ibs. per sy. in. 


Uniformity of strength of a given lot of bricks 
diminishes with repeated burning; slightly in com- 
pression, considerably in cross-breaking. The most 
uniform bricks are those of regular grind; fine- 
grind bricks are fairly uniform in crushing, very 
non-uniform in cross-breaking strength. The 
figures indicate that the medium-grind brick is the 
most satisfactory in point of strength, the regular 
grind least so. While the compressive strength of 
the medium grind is somewhat lower than that of 
the fine grind, its cross-breaking strength is greater 
and it is a much more uniform material. In cross- 
breaking, the fine grind shows little if any advan- 
tage over the regular grind, for while its mean 


Per Cew 


| 
hb ed 
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Percentages by Volume 


Composition 





Number of Rurns 


Fic. 1.—Errect or Repratep BuRNING UPON THR 
ConsTITUTION OF Sitica Bricks. BuRNING 
TEMPERATURE, 1,410 To 1,430 prea. C. 


strength is high, it lacks uniformity; in compres- 
sion, it is far stronger than the regular grind. -~- 
There is, in all cases, an advantage in burning 
the bricks a. second time; for the medium and fine 
grinds a third burn is usually harmful, decreasi 
the cross-breaking trehgth considerably an 
increasing the compressive strength very slightly. 
Bricks of regular grind increase in strength on each 
burn up to the third, slightly in compression, con- 
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siderably in cross-breaking. The alternate expan- 
sions and contractions incurred in repeated burn- 
ing may tend to cause the formation of minute 
cracks in the bricks and to have an unfavourable 
effect upon their strength. For that reason it is 
probable that stronger bricks would be produced 
by maintaining the maximum temperature a 
greater length of time during a single burn than 
by resorting to repeated burning. 

The effect of repeated burning on the constitution 
of bricks of regular. grind, burned several times, is 
shown in Fig. I. The analyses after repeated 
burnings are shown in Table III. 


Taare III, 


Number of burns 











Mineral. | ae ae i TE 
Ae ie: . 4 | 6 
=e | 
Vol. % Vol. % | Vol. % | Vol. % 
Quartz (+ Silicates) as a 14 12 14 
Cristobalite .. a | 71 | 64 6| «(C58 42 
. 4 


Tridymite 


tT 44 





It is evident that in the first burn the larger 
part of the quartz is transformed into cristobalite, 
and that on repeated burning the remaining 
quartz is very slowly transformed. The cristobalite 
at first very slowly, and later more rapidly, inverts 
to tridymite. Time and temperature of burning 
appear to be the controlling factors. Bricks burned 
a single time at 1,410 to 1,430 deg. C. show essen- 
tially the same amount of transformation. those 
burned at 1,390 deg. C. show considerably less. The 
effect of variations in grind is comparatively slight. 

Effect of Lime.—Fineness of grind is not the con- 
trolling factor in the formation of tridymite, since 
that mineral evidently forms nearly as rapidly in 
the bricks of coarse (or regular) grind, as in those 
of finer grinds. A seeming contradiction exists 
between this fact and the fact that the inversion 
to tridymite takes place more rapidly in the fine- 
grained ground-mass of the bricks than in the 
larger quartzite fragments. The relative concen- 
trations of lime in the ground-mass of bricks of 
various grinds probably has some bearing in this 
connection. In the manufacture of the brick, 2 per 
cent. of lime is added to ground quartzite con- 
taining about 2 per cent. of impurities (mainly 
Al,O, and Fe,O,). Since all this enters the ground- 
mass, the proportion of lime therein is much higher 
than 2 per cent. The greatest concentration of 
lime in the ground-mass will occur in those bricks 
with the least proportion of fines (i.e., the regular 

rind) in which, therefore, conditions will be most 
avourable for the formation of flux compounds 
during the burning. The catalytic action of the 
flux compounds probably explains the observed 
inversion of cristobalite to tridymite, which does 
not form except in the presence of a flux. Accord- 
ing to this point of view an increase in the amount 
of lime in the brick should accelerate the formation 
of tridymite. ¥ 

The Phenomena of Expansion.—The permanent 
expansion of silica brick after the first burning 
(in which + 5 per cent. of tridymite and + 70 per 
cent. of cristobalite are formed) amounts to 10 to 
11 per cent. by volume. The gradual decrease of 
quartz and increase of tridymite caused by repeated 
burning theoretically requires a slight additional 
expansion after each burn until equilibrium is 
reached, since the complete transformation of 
quartz to cristobalite is accompanied by a volume 
increase of 13.6 per cent.; quartz to tridymite, 
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16.8 per cent. At 1,250 deg. C. the specific volumes 
of cristobalite and tridymite are approximately 
14 to 15 per cent. greater than that of quartz. 
Since the residual quartz of silica bricks gradually 
goes over into the other forms of silica at furnace 
temperatures, an underburned brick will expand 
considerably after being placed in use. 

Tridymite expands upon heating much. less than 
does cristobalite. Its specific volume at 20 deg. 
is 2.8 per cent. greater than that of cristobalite ; 
at 1,000 deg., nearly the same as that of cristo- 
balite. The gradual transformation of cristobalite 
into tridymite, shown to occur upon repeated burn- 
ing of silica bricks, probably takes place also in 
furnace linings. This inversion is accompanied by 
little, if any, change in volume at furnace tem- 
perature. 

For several reasons a large proportion of tridy- 
mite in silica bricks is desirable, provided the bricks 
are not to be heated continuously above 1,470 deg. 
C. (1) Tridymite has the least thermal or tem- 
porary expansion of the three silica minerals. (2) 
Tridymite has the greatest specific volume of the 
three minerals, out cannot show any permanent 
expansion after — burning below its melting 
point. (3) A tridymite brick could probably be 
subjected to fairly rapid changes of temperature 
with little danger of cracking. 

Since the time element appears to be the most 
important factor in the formation of tridymite, it 
appears that long-continued burning at the proper 
temperatures should be more satisfactory than 
repeated burning. The maximum temperature is 
maintained 40 hrs. in the burning of silica bricks ; 
maintaining this temperature for 24 weeks should 
presumably give rise to the same changes in con- 
stitution as ten separate burnings under the 
ordinary conditions of manufacture, and produce 
brick consisting almost wholly of tridymite. 

In order to make a brick containing the 
maximum proportion of tridymite, the burning 
page aye sy should be that at which the inversion 
to that mineral proceeds most rapidly. It appears 
that this must occur below 1,470 deg., since tridy- 
mite is not known to form under any conditions 
above that point. 

Spalling Tests.—A_ relation probably exists 
between the amount of cristobalite in a silica brick 
and its tendency to spall upon rapid change of 
temperature, and since the percentage of cristo- 
balite decreases on repeated burning the spalling 
tendency should likewise diminish. A test was 
carried out as follows: —The bricks to be subjected 
to the heat treatment were placed in a gas-fired 
test kiln, sixteen at a time, and heated at a 
uniform rate of 15 deg. C. per hour (so as to cause 
no injury to the specimens during the heating) 
until 600 deg. C. was attained. They were kept at 
that temperature for 3 hrs., and at the end of 
that time were withdrawn and placed on edge on 
inverted steel pallets about 2 ft. apart, in a place 
protected from drafts, and allowed to cool in 
the air of the laboratory. They were not moved 
until the following day. This treatment had the 
desired effect. 





STEEL-HARDENED CASTINGS.—The Stroh pro- 
cess, as carried on by the Stroh Steel Hardening 
Process Company, of Pittsburgh, is a method for 
casting the finest alloy steel together with ordinary 
soft steel in one solid piece. The resultant Casting 


has a wearproof stratum on the wearing surfaces. A 
number of Stroh products are used in the mining 
industry—mine car wheels, mill castings, crusher heads. 
crusher jaws, etc. ; 
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_Machinable Castings from 
Permanent Moulds.* 


By Alexander E. Outerbridge, Jun. 








The importance of having some simple, cheap 
and reliable method of changing the physical pro 
perties of moiten iron after it has been tapped 
trom the cupola has been regarded as a desider- 
atum ever since the value of the method of 
modifying the chilling property of car-wheel iron 
in individual ladles, by treatment with powdered 
ferromanganese, became well known. A great many 
experiments were made by me in 1880-4 with alu- 
minium, spiegeleisen, and 80 per cent. ferroman- 
ganese, granulated or powdered, added in small 
quantity to the metal in the ladles. 

The effects produced by aluminium and spie- 
geleisen were in the right direction, though they 
were not sufficiently marked to be valuable, but it 
was then found that when powdered 80-per cent. 
ferromanganese was added in the proportion of 
1 lb. to 600 lbs. of iron in a ladle, a most remark- 
able change was immediately produced in the char- 
acter of the molten iron in the ladle. The trans- 
verse strength of the metal (high chilling iron) was 
increased from 30 to 40 per cent., the shrinkage 
was decreased from 20 to 30 per cent., and the depth 
of the chill was decreased about 25 per cent., while 
one-half of the combined carbon was changed into 
free carbon. 

Prior to this time, manganese had always been 
regarded as a hardening element in cast iron, and 
the surprising claim that, when added in a ladle 
of high chilling car-wheel iron it had an opposite 
effect, at first met with incredulity, but in course 
of time its use became almost universal and I be- 
lieve it still is used very largely indeed in the 
manufacture of chilled cast-iron car wheels. 

The addition of a small quantity of the powdered 
50 per cent. ferrosilicon alloy in a ladle of molten 
foundry iron produces a remarkable effect upon 
it, by softening and at the same time strengthen- 
ing the iron. This is quite an opposite effect to 
that produced by increasing silicon in the cupola, 
which always tends to weaken iron. 

Here we have, I think, a practical solution of one 
great difficulty that has heretofore militated 
against the successful use of permanent iron moulds 
for making castings that must be machined. A 
mere ‘‘ skin chill” not thicker than a piece of 
tissue paper makes the surface of a casting too 
hard to machine, but by this simple process the 
foundry forenran can eliminate the last trace of 
chill from his metal before pouring it into an iron 
mould. 

For years past more or less encouraging efforts 
have been made and described in technical journals 
of methods for making castings in permanent iron 
moulds. The most ambitious one, perhaps, was 
the pipe casting process of Mr. Custer at Tacony, 
Pa., a few years ago, for which he obtained several 
patents. Mr. Custer ingeniously overcame the 
trouble from skin chill on his castings by turning 
them out of the moulds before the molecules had 
taken a final set and the intense heat in the body 
of the casting helped to anneal out any skin chill 
that might have formed. Mr. Custer failed, un- 
fortunately, to take into due consideration the 
fact that grey cast iron, of which his moulds were 
made, ‘‘ grows ” or increases in cubical dimensions 
when repeatedly heated above a certain point and 


* Abstract of Paper read before the Philadelphia Foundrymen’s 
Association. 











then cooled. This, | am informed, caused such a 
rapid deterioration of his casting machines that his 
process proved a failure and has been discontinued. 

Ever since 1888 machinable castings have been 
made in the foundry of Wm. Sellers & Company, 
Inc., Philadelphia, in permanent iron moulds and 
still are being so made. In fact, more than 100 
permanent iron moulds, ranging in weight from 
a few pounds up to 7,000 Ibs. each, are to be found 
in use in this foundry. 

The main object of casting in iron moulds is to 
secure machinable castings of exceedingly fine 
grain, free from dirt, sponginess or other defects, 
while at the same time having marked increase in 
strength. The question of relative cost of castings 
made in permanent iron moulds (eliminating the 
moulder entirely) as compared with similar cast- 
ings made in green sand, or in dry-sand moulds, 
depends upon the number of machinable castings 
required to be made from one pattern as well as 
upon other conditions. ; 

In the year 1880 I suggested to the foreman of 
the car-wheel foundry of A. Whitney & Sons, 
Philadelphia, with which I had become connected 
as metallurgist, the idea of casting all the “ over- 
iron” in iron moulds instead of in open sand 
moulds, thus giving more room on the foundry 
floor and avoiding expense of making up a sand 
pig bed daily. The foreman exclaimed in alarm, 
‘* Why it will be all white iron, and when we re- 
melt it with the wheel mixture the next day the 
wheels will all be too hard. We do use a little white 
iron sometimes to bring up the chill when the mix- 
ture is running down in chill, but this plan would 
spoil all our calculations.” 

Nothing but an actual demonstration would con- 
vince the man of his error. Iron pig moulds were 
then ordered to be made and a ton of regular wheel 
iron cast therein. This iron was, of course, white. 
On the next day the ton of white iron was re- 
melted in a small cupola without any admixture 
and cast into test bars, chill test pieces and two 
test wheels. On the following day, when all of 
these were broken, instead of being white iron, as 
the foreman had predicted, there was no appreci- 
able difference found between the castings made 
from iron that had been chilled white in the iron 
moulds and similar castings made from the same 
iron cast in sand moulds. 

On coming to the establishment of Wm. Sellers 
& Company, Inc., in March, 1888, I found the 
same conditions and immediately substituted iron 
pig moulds, which have been used daily ever since 
that time. These iron moulds, for over-iron, anti- 
cipated by many years the machine-cast pig-iron 
process now so generally used, and naturally led 
to the next step, namely, making permanent iron 
moulds for castings, as soon as it was found practi- 
cable to prevent iron poured in them from being 
teo hard to readily machine. As to how these 
moulds are prevented from warping or growing s» 
as to become useless, there are two distinct 
methods. The simplest method and the one we 
adopt is to make but one casting from one melt in 
one iron mould. In this way the mould never gets 
red hot and so it does not grow. The second method’ 
is to use low-silicon iron for the moulds, as metal 
of that character grows far less when repeatedly 
heated and cooled above a cherry red than does 
soft foundry iron. Finally I may say that cast- 
ings made of white iron do not expand permanently 
when heated and cooled sufficiently to overcome 
the original shrinkage of the metal, so that when 
practicable permanent iron moulds may be made of 
white iron. 

D 
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Decimal Coinage: A 
Choice of Unit. 


By Harry Auticock, M.I.E.E.* 


British 








. The advantages to be derived from our adop- 
tion of decimal coinage are now generally admitted, 
but there is some divergence of opinion on the 
question of the best monetary unit for a British 
system. The £ sterling is our present unit, and 
national sentiment demands its retention if pos- 
sible; but as this would involve certain difficulties, 
a few comments thereon may be of interest. 

In the first place, we find that, since the 
hundredth part of a sovereign (viz., 2.4 pence) is 
too high in value for our smallest coin, all less 
values would have to be expressed as thousandths 
of a £, involving the use of three figures after the 
decimal point. No other first-class nation employs 
more than two figures after the decimal point. This 
difficulty gave rise to the advocacy of the florin as 
the unit. As the florin is exactly one-tenth of 
a £, it follows that the coin representing one- 
hundredth of a florin (and therefore expressed by 
the second figure after the decimal point) has pre- 
cisely the same value as that representing one- 
thousandth part of a £. 

Alternatively, retaining the £ as our unit, our 
three cash columns might be rechristened, &£, 
florins, mile (instead of £ s. d.), but this would 
mean the surrender of one of the advantages of 
decimal coinage, viz., the ability to express any 
sum of money in two columns. To illustrate these 
points we may note that the following alternative 
expressions would represent equal values :— 

£1,275= Flo. 12.75=£1 2f. 75m. 

We are next confronted by the fact that one- 
thousandth part of a £ (£.001, or 1 mil) is equal 
to 0.24d., i.e., 4 per cent. iess than our present 
farthing. This means that the retention of the £ 
as our monetary unit would necessarily involve an 
alteration in the values of all our bronze coins. 
Although this slight alteration may appear trifling, 
we must remember that it has been the chief 
stumbling block in all previous attempts to intro- 
duce decimal coinage into this, country. If we 
chose the 4-mil piece as our new penny, we should 
have the awkward factor of 12} such pence to the 
shilling, and if we adopted the 5-mil piece our new 
penny would have a value 20 per cent. higher than 
our present penny. In either case new bronze 
coins would be required, and, apart from all normal 
difficulties incidental to such a step, it will be 
obvious that no such change would be possible until 
such time as the necessary supplies for metals, etc., 
could be obtained on reasonable terms. This post- 
ponement would prevent us from taking advantage 
of the present most opportune time for introduc- 
ing decimal coinage. 

The retention of our £ sterling as our monetary 
unit has the further disadvantage of making it 
difficult for us to achieve the desired uniformity of 
coinage throughout the British Empire. On this 
point we should bear in mind that the Dominions 
Royal Commission, in their Final Report, dated 
March, 1917, recommended :— 

**713.—We are of opinion that the termination of 
the war will bring with it an unequalled opportunity 
for securing this much-needed reform, and we recom- 
mend that your Majesty’s Government and the 
Governments of the Overseas Dominions should then 
co-operate to establish throughout the Empire a 


* “ Radbourne,” Hale, Cheshire. 





uniform coinage based on the decima] system and 

uniform weights and measures based on the metric 

system.” 

Such uniformity would be possible on the dojlar 
basis, but difficult, if not impossible, on the £ basis, 
because of the exceptionally high value of the £ 
as compared with all other monetary units. Parts 
of the Empire, e.g., Canada and Newfoundland, 
have already discarded the £ sterling in favour of 
the dollar, and are not likely to revert to the £. 
Further reference to this consideration is made 
below. é 

Appreciating these difficulties, let us consider the 
merits of an alternative monetary unit. Given an 
unfettered choice, the best monetary unit for a 
decimal system of coinage in any country is a coin 
having a value equal to 100 times that of the 
smallest coin in common use. Applying this defini- 
tion to the United Kingdom, we should have :— 

100 x }d.=a British dollar of 4s. 2d, 

Such a unit would be practically equivalent in 
value to the gold dollar already in use in the 
U.S.A., Canada, Newfoundland, and most of South 
America. Although the value of this unit might 
be considered very small by reason of its repre- 
senting only about one-fifth of our present £ 
sterling, it should be appreciated that it would 
nevertheless be equal to about twice that of the 
Russian rouble or Japanese yen, three times that 
of the rupee, four times that of the mark, and 
five times that of the franc. 

Apart from the well-known advantages to be 
derived from our adoption of a decimal system of 
coinage, it will be apparent that our selection of 
the above-mentioned British dollar as our unit 
would assist in bringing about the ultimate adop- 
tion of one universal system of decimal coinage 
for use not only in the entire British Empire, but 
also throughout the English-speaking world. The 
entry of the United States into the war provides 
a stimulus for joint action to secure this boon. 
The following table gives in capital letters the com- 
plete set of new British decimal coins, and als), 
in small type, the full range of our existing coins 
with their exact values expressed in British dollars 
and cents :-— 
































Cash entry. 

Description. Existing coins. | New coins. 

_ | Dollars. | Cents. | Dollars. | Cents. 
| 5 DOLLARS | = — 5 00 
Gold | Sovereign .. 4 80 —_ as 
or | 24 DOLLARS —- | — 2 50 
Notes | 4-Sovereign 2 | #,. mes Ste 
| 1 DOLEAR.. — | - 1 00 
| Half-crown - — om ped 
| 4-DOLLAR .. _— — —_ 50 
| Florin... — | ape ve! 
Silver | }-DOLLAR .. a eo a 25 
| Shilling — | 24 aan a 
| Sixpence .. oo 12 = <tae 
| 10-CENTS —_— — 10 
| 3d. piece — | — — 
Nickel, 5-CENTS .. ..| — | — _ 05 
| Penny .. ot tent Se ane ome 
Bronze Half-penny — | @1 ‘ais ws 
Farthing .. — | 005 pan tr 














This table shows that we could proceed forthwith 
to keep all our accounts and conduct all our trade 
in British dollars and cents, and thus reap many 
of the benefits of decimal coinage without waiting 
for the minting of new coins and without altering 
the value of any coin now in use. The purchase of 
metal for the new coinage, the minting of new 
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coins, and the date or dates of issuing such new 
coins could be deferred until after the war, when 
it is important to note that any or all of the new 
coins could be used simultaneously with our exist- 
ing coins without loss to the individual or to the 
State. In the course of time, as the use of the 
new decimal coins became established, the old coins 
could be gradually withdrawn and re-minted on 
the new basis. 

It will be seen that every sum of money now 
expressed in £. s. d. could be exactly expressed 
in British dollars and cents by reducing it to half- 
pence and placing the decimal point to the left of 
the last two figures, thus :— 


£ = Dollars. Cents 
18 113 = 4 55 
843 1410 = 4,049 96 


58,500,000 0 0 = 280,800,000 _ 

Incidentally, it will be noted that the above 
examples demonstrate that in the countless trans- 
actions of daily life less figures would be required 
in our accounts, and the time spent, together with 
the risk of error, would thus be enormously reduced. 
For instance, a shopping account including a 
number of items of the order of the first example 
would only require half the number of figures, and 
their total would be arrived at by simple instead 
of compound arithmetic. 

It would appear from the above review of the 
situation that, while the relatively few who are 
concerned in high financial operations would 
naturally prefer to retain the £ sterling, there is 
much to be said for the alternative basis herein 
described when considering the general convenience 
of the community at large. If it is felt that the 
retention of the £ sterling is necessary for pur- 
poses of international finance, there is no reason 
why it should not survive for that special purpose. 
We still speak of guineas, although it is many 
years since guinea coins were withdrawn from cir- 
culation, and the £ sterling could be entered as 
4.80 British dollars just as we now express the 
guinea as £1 Is. 

If the difficulties referred to in the opening part 
of this article could be satisfactorily overcome 
there would, of course, be no necessity for us to 
consider the merits of any alternative unit. But, 
on the other hand, if those difficulties are con- 
sidered insuperable, the demand for decimal coinage 
could be satisfied without further delay by our 
adoption of the British dollar as the monetary 
unit. 








Technical Education in France. 





M. Leon Guittet, Professor at the Conservatoire 
National des Arts et Métiers and the Ecole Cen- 
trale, both famous centres of learning, a short 
time ago delivered a lecture before the Society of 
Civil Engineers of France, in which, after review- 
ing higher technical education in France, Ger- 
many, Belgium, Switzerland, England and the 
United States, he laid before his hearers certain 
suggestions for reforming the system of technical 
education now in vogue in his own country. The 
conclusions arrived at by him are briefly as 
follows : — 

(A) As regards the preparation for the highest- 
grade schools: (1) The study of the classics is use- 
ful. Hence those who have studied them should 
enjoy some advantages. (2) The teaching of ex- 
perimental sciences is to be modified. (3) The 
special classes for mathematics, the present bug- 


bear of so many candidates, might be abolished ; 
the teaching of mathematics should form part of 
the syllabus of study during a preparatory year. 
(4) Admission to the highest-grade schools should 
be by examination, including elementary mathe- 
matics. (5) The age limit of pupils should be re- 
duced considerably, a matter uf great importance. 
(6) After a preparatory year at the school, a 
rigorous weeding out (up to 50 per cent. if neces- 
sary) of the candidates who do not give any pro- 
mise for the future. (7) The syllabus of study dur- 
ing the preparatory year should be so arranged that 
students who fail may enter institutions of the 
rank of Universities, or other paths of studies. 

* In connection with (3) M. Guillet quoted a pass- 
age from a statement.once made by M. Haton de 
la Goupillére, the famous ex-professor of mathe- 
matics at the School of Mines and at the Sorbonne, 
that he had cut down the time spent on teaching 
the differential and integral calculus to ten les- 
sons, into which he had carefully condensed all 
that his pupils required, in his opinion, to help 
them through the rest of their studies. As re- 
gards (5) it should be explained that French engi- 
neers now enter upon their professional career 
between the ages of 25 and 27, while everywhere 
else their colleagues enter the shop at the age of 
22 to 24, because the young Frenchman has to 
serve two or three years in the army, while the 
young German engineer only serves one year, and 
probably is often exempt altogether. 

(B) As regards the Technical School itself, M. 
Guillet’s recommendations are:—(1) Maintenance 
of strict discipline. (2) A slight relaxing of exami- 
nations. (3) Individual efforts and initiative should 
be encouraged by all possible means. (4) Professors 
should only be chosen from among men in actual 
practice in the branch of the industry they are 
teaching. (5) The teaching should be encyclo- 
pedic, comprising everything that must be known 
by a certain category of engineers. (6) Less teach- 
ing of theory, and in its place more of generalisa- 
tion in the study of industrial sciences. (7) More 
practical work carried on by the pupils individu- 
ally instead of pupils watching in groups someone 
else. (8) More ‘‘ documents’? in the shape of a 
brief written outline of the lessons to guide pupils 
in their studies; plans of modern workshops, work- 
shop and test room fittings; ‘‘ economic ”’ docu- 
ments, such as computation of cost of production, 
list of selling prices, statistics (output, consump- 
tion, exports of principal countries), customs, 
tariffs, etc.; test-sheets, specifications. (9) Abso- 
lute necessity of pupils working as improvers, of 
visits to works and journeys for educational pur- 
poses. (10) Establishment, if possible, of centres 
of specialised education by the Universities. (11) 
The very interesting employment of the cinemato- 
graph in the teaching of the higher branches of 
technical science. (12) The real need of higher- 
grade teaching centrés for “ old boys.”’ 

Although some of these proposals may appear to 
be of a revolutionary character, Professor Guillet 
has already adopted them in his own classes. As 
regards cinematograph films for teaching, the only 
objection to them is their great cost, but the author 
has been able to make arrangements with the Gau- 
mont firm satisfactory to both parties to the agree- 
ment. Some of the views selected were:—(1) The 
charging of a blast furnace in the old-fashioned and 
the modern way. (2) The manufacture of zinc 
from the ore through all its stages to the refined 
metal in crucibles. (3) Modern methods of testing 
metals by tension and shock. ‘ 
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Correspondence. 


The Effect of Silicon in Cast Iron. 
To the Editor of Taz Founpry Trape Journat. 


Six,—With regard to this controversy, which I 
have followed with great interest, I should like to 
put in a plea for more precise and comprehensible 
language. As you have already remarked, neither 
of these gentlemen has indicated clearly what he 
meant by Control. This and various other points 
of uncertainty make it very difficult for the 
ordinary reader to make out what they are dis- 
cussing. Mr, Adamson, on the one hand, is given 
to loose and general statements which might mean 
anything or nothing, while Mr. Rolfe, on the other 
hand, has adopted the scientists’ method of 
making non-committal statements, which leave one 
in doubt as to their precise meaning. Although 
nothing like so bad, he tends to go the way of the 
doctor who told an unfortunate patient he was 
suffering from exacerbated hyperemia of the 
cornea, meaning his eye was_ bloodshot. 

So far as I can see, the point these gentlemen 
have talked round is the question of the relative 
part played by silicon in the variation of the 
different physical properties of cast iron. The 
actual point itself they seem to have fought shy 
of as being an ‘‘ academic discussion.”’ 

Undoubtedly, carbon is the element which plays 
the principal part in cast iron. The relative 
amounts of combined and graphitic carbon are con- 
sidered to be of great importance in the production 
of a good iron. 

The combined carbon exists as a hard and strong 
compound, and large quantities of it make a hard, 
strong iron, such as white iron. Graphite exists as 
thin flakes distributed through the mass of the 
metal, On the size of these flakes depends largely 
whether the iron is open or close grained, large 
flakes producing the former. 

Silicon has a slight direct hardening effect, which 
is more than counterbalanced by its indirect soften- 
ing effect due to the fact that silicon tends to 
convert carbon to the graphitic form. Hence high 
silicon tends to produce a grey iron. This effect, 
however, may be entirely neutralised by the 
presence of sufficient sulphur. Sulphur tends to 
keep carbon in the combined state and helps to 
produce a white iron. Manganese neutralises the 
effect of sulphur to a certain extent, and so in an 
iron with a high sulphur has a softening effect. 
Phosphorus makes cast iron fluid, and is liable to 
give it a more crystalline fracture. 

Rapid cooling from high temperatures at which 
all the carbon is in solution, does not give the 
carbon time to turn to graphite, and so produces 
a white iron. Suitable annealing has the opposite 
effect, and makes a greyer iron. It will be seen 
that it would be folly to say either that silicon 
does or does not ‘‘ control’’ iron. Silicon certainly 
does have a strong influence on the carbon distri- 
bution of cast iron in certain circumstances. 

The true chemist does not limit himself either to 
physical or analytical tests, but requires to know 
something about both before he can say anything 
about a particular iron. . 

With regard to the question of grading by 
silicon content, Mr. Adamson very properly con- 
demns it as often unpractical. It would, how- 


ever, be a satisfactory method if due notice were 
taken of the sulphur, manganese, and phosphorus 
contents as well as the conditions of production. 


term ‘‘ heredity "’ 


This would complicate matters to an extent which 
is rather undesirable.—Yours, etc., 
Agax. 





To the Editor of the Founpry Trapes Journat. 


Sm,—Your comments in the August issue on this 
correspondence have made it quite unnecessary for 
me to reply to Mr. Rolfe’s letter in the same issue. 
The only reply I would have made would have been 
to refer to the last sentence in his letter, which 
indicates a lack of understanding of blast-furnace 
practice; otherwise he would have understood your 
rendering—which, I believe, is also mine—of the 
in pig iron, 

Yours, etc., 
Sheftield, E. Apamson. 
August 15, 1917. 





To the Editor of the Founpry Trapes JourNAL. 


Sir,—I have read with considerable interest and 
a good deal of agreement your editorial contribu- 
tion to the above discussion. There is one point, 
however, on which I venture to make a few com- 
ments, and that is with regard to the meaning I 
have attached to the word “* control.’’ I have been 
using this word as practically synonymous with 
‘* influence.”” You do not agree with this, and sug- 
gest that an influence can be conditional, but a 
control must be pesitive. With due deference to 
your opinion, however, I submit that this render- 
ing is not commonly accepted. If it were, one could 
not qualify the word in the way often done, as, for 
example, one might speak of the ‘‘ limited control *" 
exercised by a Food Controller. By your inter- 
pretation he would either control or not control. 
I suggest that he would and does partially control. 

As regards the meaning of the word control, I 
sought to discover (see my note on pp. 193 and 
194) what Mr. Adamson meant by it; and sug- 
gested that if he meant one thing, [ agreed, but if 
he meant the other, I did not. I have elaborated 
this almost ad nauseam. He has since written 
two letters, and has thus had two chances of saying 
that he agreed or disagreed with either of my ren- 
derings of his meaning, but he has not done so. 
I am thus still quite in the dark as to precisely 
what he considers is the effect of silicon. I am for 
the moment, however, quite willing to accept your 
definition that a control (‘‘a power to govern *’) 
must be positive, in which case, as you rightly 
observe on p. 406, no constituent controls the pro- 
perties of cast iron. This incidentally renders a 
good deal of what Mr. Adamson said about silicon 
in his first article something like flogging a dead 
horse. 

I still maintain that Mr. Adamson does not 
attach sufficient importance to the influence of 
silicon in cast iron, and I am confirmed in this 
opinion on carefully re-reading his original articles. 
These suggest that its effect might almost be dis- 
regarded. Take, for example, the following sentence 
on p. 76:—‘It is possible to get practically the 
same tensile and transverse tests from 1 per cent. 
silicon, and from 3 per cent.” This is quite true. 
but it is not a fair illustration of the effect of 
silicon. As has already been clearly demonstrated 
by Hatfield (see p. 193), other conditions being 
equal, the increase of silicon from 1 to 8 per cent. 
will convert a white iron into a grey. Again, this 
is a case where silicon content has certainly con- 
trolled the fracture. 
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Mr. Adamson says, however (p. 73): ‘* Silicon. 


content does not control the fracture of the. pig- 
iron.”’ Certainly it generally does not, but it may. 
Mr. Adamson makes too much of the case against 
silicon influence, while much neglecting the case for 
it. Perhaps he would be willing. to re-state his 
original opinion (see p. 73) in the following 
manner :— 

‘* Silicon content does not control combined car- 
bon and its ratio to graphite, but often exercises 
a considerable effect thereon.’’ 

This has been practically the whole of my case, 
the effect of silicon on the carbon distribution. As 
I have just pointed out, however, Mr. Adamson’s 
original statements need qualifying even as regards 
fracture. 

Yours, etc., 
R. T. Roxrs, 

Bedford, August 17, 1917. 





A Munitions Council. 





It is officially announced that, owing to the great 
increase in the staff and duties of the Ministry of 
Munitions, a “ Munitions Council ”’ is to be established 
consisting of the Minister of Munitions, the two Par- 
liamentary Secretaries to the Ministry, and representa- 
tives of groups of departments. The following is the 
official statement on the subject :— 

(1) In order that large questions of policy affectin 
all Departments may come before the Minister wit 
the advice of a limited number of officers representing 
the whole Ministry and that questions affecting single 
Departments or groups of Departments may be speedily 
decided by the Minister or those to whom his authority 
may be delegated in accordance with his general policy, 
the — administrative changes have been ap- 

roved :— 

e (2) A Council will be established, to be called the 
“Munitions Council.” It will consist of the Minister 
as President, of the two Parliamentary Secretaries as 
Vice-Presidents, and of members each representing a 
group of the Departments of the Ministry, together 
with the secretary. 

(3) The members sitting in Council will be repre- 
sentative of the Departments of the Ministry as a 
whole. The Council will consider such matters as 
may be referred to it by the Minister and any matters 
which may, with the Minister’s approval, be brought 
before the Council by any member of the Council. 

(4) The position of a member of the Council in rela- 
tion to his group of Departments will be :— 

(i.) To superintend generally the work of the group 
and to consider in the first instance all important 
questions upon which the head of the Department 
requires assistance or rulings, such as those which 
would previously havebetén submitted to the Minister 
or through the Parliamentary Secretaries, and either 
to decide on the Minister’s behalf such questions, or 
to refer them to the Minister with a recommendation 
as to the decision. é 

(ii.) To exercise such administrative functions 
through the heads of Departments in his group as 
are/necessary to ensure that the policy of the 
Minister is carried out. 

(5) Under rules approved by the Minister, important 
questions involving more than one group of departments 
will be considered at committee meetings and con- 
ferences which the members of the Council represent- 
ing the groups concerned will attend. Failing agree- 
ment between the members of the Council, the question 
will be referred officially to the Minister for decision. 

(6) Heads of departments will continue to be re- 
sponsible for the efficient administration of their 
departments, and the necessary executive action will 
be taken by them, but all important questions, particu- 
larly matters which may affect general policy or other 
departments or which from their magnitude or novelty 


require, financial sanction will be referred by them to 
the member of the Council to which their group is 
attached. No change in thé organisation of a depart- 
ment or ‘in important members of the staff will be 
made without similar reference. 

(7) The member or members of the Council concerned 
will generally be present at conferences held by the 
Minister with heads of departments, or with asso- 
ciations, public bodies, &c. 

(8) The Secretary of the Ministry will be respon- 
sible for the general administration of the Council 
Secretariat. 

(9) A Council Secretariat will be established con- 
sisting of an assistant secretary and secretarial officers 
for each of the groups of departments, with a sufficient 
office and registry staff. 

(10) The foregoing will come into effect from August 


Groups of Departments under Members of 
Council. 
F. Finance. Sir Herbert Hambling. 
i Design. Major-General the Hon. F. R. Bingham, 


8S. Steel and Iron. John Hunter, Esq. 
M. Materials, Etc. Sir Ernest Moir, Bart. 

X. Explosives. Sir Keith Price. 

P. Projectiles, Etc. Sir James Stevenson, Bart. 


x. Guns. Sir Glynn West. 
E. Engines. Sir Arthur Duckham, K.C.B. 
A. Allies. Sir Frederick Black, K.C.B. (Tempor- 


arily, Sir Charles Ellis, K.C.B. 
L. Labour. Sir Stephenson Kent, K.C.B. 


8S. Secretariat. 





British Prohibited Exports. 


The Proclamation, dated May 10, 1917, prohibiting 
the exportaticn from the United Kingdom of certain 
articles to certain destinations, as amended and added 
to by subsequent Orders of Council, has been further 
amended by raking the following alterations to the 
Schedule to the same :— 

(1) That the following headings should be deleted :— 

(a) Castings, malleable, hematite iron 

(a: Machinery, egricultural, including hand tools 
which can be used for agricultural purposes. 

(2) That the following headings should be added :— 

(a) Castings, malleable, hematite iron, the follow- 
ing :—Belt fasteners; Buckles; Builders’ ironmon- 
gery; Chain fittings; Coat and hat hangers; Conduit 
fittings; Cycle fittings; Furniture fittings; Hinges; 
Horse clippers; Lamp fittings; Motor-cycle fittings ; 
Pipe flanges; Spurs; Stove fittings; Tramway fit- 
tings. 

(a! Machinery, agricultural, and component parts 
thereof, including hand tools which can be used for 
agricultural purposes 

(B) Nozzles, metal, having an orifice less than 14 in. 
in diameter. 

(s) Valves, metal, of ali descriptions; (c) Valves, 
gas, steam and water, not otherwise prohibited. 














Workmen’s Compensation 
insurance. 





The accident insurance companies have decided to 
increase by 10 per cent., as from September 1 next, 
the rates of premium for workmen’s compensation in- 
surance, with the exception of those for domestic 
servants, in view of the increase of 25 per cent. in 
the weekly benetits provided for by the Workmen’s 
Compensation (War Addition) Act. The additional 
premium is intended to be on account of fresh liabilities 
incurred on and after September 1 next, when the 
Act is to come into operation, and the question of the 
incidence of the cost of the increase of per cent. 
in the weekly payments already being made on Sep- 
tember 1 is left to the discretion of the offices. 
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Trade Talk. 


A wWINDING-UP order has been made against the 
Vaughan Engineering Works, Limited, 22, Cross Street, 
Islington, London, N. 

Tue Guencarnock Iron & Steet Company, Limirep, 
is being voluntarily wound up, with Mr. H. J. Sillars, 
the secretary, as liquidator. 

Tae Pearrire Steer Company, Limirep, Sheffield, 
has put into operation a small Monometer oil-fired fur- 
nace for melting crucible steel. 

Harianp & Wourr, Limitep, of Belfast, are inter- 
ested in a new wolfram smelting enterprise which 
has acquired a property in Burma. 

Tue estate of Mr. R. H. A. Holbech, of Farn 
borough; near Fenny Compton, is being surveyed on 
behalf of Guest, Keen & Nettlefolds, Limited. 

Messrs. Gattoways, LrITeD, are extending the 
erecting shop at their Knott Mill Ironworks, and are 
also engaged upon a scheme for extending the foundry. 

We understand that a proposal is under discussion 
for the establishment in London of a central body for 
dealing with all metals exported by the Colonies to the 
Mother Country. 

Messrs. Hartanp & Wotrr are engaged in carrying 
out a scheme for the extension of their works at 
Greenock, and with that object in view have acquired 
a site on the Esplanade. 

Messrs. Luxe & Spencer, Liuirep, are making ex- 
tensive additions to their’ Broadheath, Manchester 
Works; these, when completed, will enable the com- 
pany to double their present output of emery wheels. 

Messrs. Hanpcock & Dykes, consulting engineers, 
11, Victoria Street, Westminster, S.W.1, have taken 
Mr. A. P. Trotter into partnership as from October 1 
next, when the style of the firm will be changed to 
Handcock, Dykes and Trotter. 

Tae Coats Macntne ‘Too. Company, Limirep, an- 
nounce that Palace Chambers, to which they had re- 
moved thir offices from Caxton House, having also 
been commandeered by the War Department, their ad- 
dress is now Thanet House, Strand, London, W.C.2. 

Tue Sravetey Coat anp Iron Company, Lrrrep, 
of Chesterfield, have removed their London offices from 
Caxton House, Tothill Street, Westminster, to 5 and 7, 
Old Queen Street, Westminster, S.W. 1, for the period 
of the war. Caxton House has been taken over by the 
Government. 

Messrs. T. H. Watson & Company, Luutep, Shef- 
field, owners of the Greaves-Etchells electric steel fur- 
nace, have formed an American subsidiary company, 
which is to be known as the Electric Furnace Con. 
struction Company, and has offices at Finance Build- 
ings, Philadelphia. 

essrs. J. J. Smrrnres, iron and steel merchants, 
Baron Street and Livsey Street, Rochdale, advise us of 
an alteration in the style of the firm, to John James 
Smithies, Limited. The title of the branch establish- 
ment has also been changed from John Petrie to John 
Petrie (The Baum), Limited. Both firms are private 
limited companies only, Mr. N. H. Smithies being 
governing director of each. 

_THE provisional executive appointed by representa- 
tive chemists employed in Sheffield and district has 
been for some weeks considering the basis, rules, and 
constitutions for the proposed National Association of 
Industrial Chemists. ian one hundred chemists 
have already been declared full members. Communica- 
tions should be addressed to the Committee, Bailey 
Street Schoolrooms, Sheffield. 

THE announcement was made at the weekly meeting 
of the Mersey Docks and Harbour Board that an 
application had been made by Mr. J. J. O'Neill, on 
behalf of a new company called the Mersey Ship- 
building Comneny Limited, for the renting of a por- 
tion of the old shipbuilding yard at Seacombe, which 
has been for many years lying idle. The negotiations 
of the Works Committee of the Board were 
approved. 


SrareMents. having been made which may lead to 
the belief that in omitting from the Munitions of War 
Bill the clause dealing with dilution of labour on private 
work, the Minister of Munitions proposes to modify the 
policy of dilution on war work, it is now officially in- 
timated that the clause which was omitted from the 
Munitions Bill dealt only with the extension of dilution 
to civil work. The continuous and increased output of 
munitions will necessitate the greatest possible exten- 
sion of dilution upon war work within the safeguards 
already provided. 

Mr. Isaac Braptey, of T. and I. Bradley, Limited, 
Capponfield Furnaces, Bilston, having decided to retire 
from business, his shares in the company have been 

artly acquired by Mr. W. J. Foster, of the Darlaston 

Ferman, who has for some years been a director of the 
company. With Mr. Foster are associated other new 
shareholders and directors. There appears to be no 
truth in the statement published in the Birmingham 
papers that it is proposed to erect a steel works in 
connection with the furnaces. Mr. Isaac Bradley, who 
has now reached an advanced age, and his family have 
been associated with the works for many years. 

NEGOTIATIONS are reported to have been completed 
which will lead to the establishment of a new shipyard 
at Pallion, Sunderland. The site is the Pallion High 
Yard, belonging to Mr. Ernest Webster, and it has 
been acquired by a newly formed firm, of which Sir 
John Tiloman is understood to be the principal, while 
among others interested are Messrs. Gray, of Hartle- 

1. The site was formerly occupied as a shipyard 
y the late Mr. Oswald, but it has been vacant for 
many years, during which considerable alterations have 
been made by the laying in of railway sidings and in 
other ways to improve it for shipbuilding purposes. It 
is about. 16 acres in extent, and has accommodation 
for four berths, on which large ships can be built, one 
being capable of taking a vessel over 600 ft. long. 

In the House of Commons, recently, Mr. Boland 
asked the Minister of Munitions whether he applied to 
the College of Science in Dublin to learn if it had the 
necessary facilities for giving instruction in nickel and 
brass casting before he transferred men from Ireland to 
Sheffield ; and whether he was aware that, in addition 
to the facilities provided at the College of Science in 
Dublin for instruction, work of this kind was actually 
beipg executed for the Government by a Dublin firm. 
Mr. Kettaway (Parliamentary Secretary): I am in- 
formed that the facilities provided at Sheffield Uni- 
versity, which specialises in the particular work for 
which the men were required to be trained, are un- 
rivalled in the country, and that there are no equivalent 
facilities in Ireland. I am not aware that this par- 
ticular metal has been supplied to the Ministry of 
Munitions by any Dublin firm. 

Tue new steelworks at Redcar, of Dorman, Long & 
Company, Limited, consist of a 400-ton mixer, 10 large 
steel furnaces, a cogging mill, and two large plate 
mills, the tota! cost being somewhere in the neighbour- 
hood of two millions. Good progress is being made 
with these extensions. Already three furnaces are at 
work, and a fourth will be ready in a week or two. 
When completed these new steelworks will produce 
from. 300,000 to 400,009 tons of steel per annum, bring- 
ing the total capacity of the combined concerns up to 
an annual output of 1,000,000 tons. The Redcar Works 
will put the company in a position to add steel plates 
to their — extensive list of manufactures. The 
property of Walker, Maynard & Company, Limited, 
when taken over by the company, consisted of six blast 
furnaces and a battery of by-product coke ovens. The 
furnaces had been blown out some time before. The 
ccke ovens have been recently completed by the Tees 
Benzol Syndicate under the direction of the Ministry 
of Munitions, and are producing coke. Under the in- 
structions of the Ministry certain of the furnaces were 
at once blown in to make hematite for France. They 
are now producing basic pig-iron, which is being used 
in the new steel furnaces. In order to produce the 
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whole of the pig-iron required it wil! be necessary to 
introduce great changes at these blast-furnaces. 

question of how this is to be done is under considera- 
tion of the advisers of the Ministry of Munitions. 
Altogether 5,000 to 6,000 will find employment at these 
works when the present developments are completed. 
After very careful consideration the company have 
acquired about 800 acres of land in the immediate 
proximity of the works. On this they propose building 
cottages to house the workmen and their families. A 
beginning has already been made, and at present up- 
wards of 300 houses are in course of construction. 





Applications for Patents. 


Barrow Hematite Steel Compamy and Butchart, A. M. 
Tundish for handling molten metal. 10,388. July 19, 
Clark & Company, T. and C., and Baker, A. H. Preparing 

sand moulds from patterns. 10,605. July 24. 
Coles, 8. O., Cowper-. Process for rendering aluminium and 
ite alloys more durable. 11,612. August 15. 





Connolly, J. Crucible furnaces. 10,39. July 19. 

a H. and 8S. Manufacture of steel. 10,350. 
uly 18. 

Gillespie, A. E. Acid-resisting metal, and articles made 
thereof. August 1 


Harvey, L. C., and Morgan Crucible Company. Crucible 
melting furnaces. 11,856. August 17. 

Heinz, E. J. Process for manufacturing coke for metal- 
lurgic, etc., purposes. 10,411. July 19. } : 

Higginson, J. Process for treating or hardening, etc., in 
manufacture or treatment of steel. 11,159. August 2. 

Hodson, F. 8. Metallic aler*; 10,276. July 16. 

Hudson, O. F., the Imperial Trust for the Encouragement 
of Scientific and Industrial Research, and the Institute of 
Metals. Process for protecting copper or its alloys from 
attack by atmosphereS or liquids. 10,576. July 25. 

Metals Disintegrating Co. Method of reducing metal to a 
finely-divided state. 11,523. August 10. (United States, 
August 26, °16.) 


Metals Disintegrating Company. Reducing metal to a finely- 


gy state. 11,522. August 10. (United States, August 
28, *16. 
Moore, . T. Vegetable material for moulding. 11,153. 


August 2. x 

Morris, A. W. Machines for casting metal under pressure. 
10,427. July 19. ; 

Motels, 4 W. Die casting or forging apparatus. 10,571. 
uly 23. 

Oubridge, W. A. Ring, etc., casting-machines. 11,383. Aug. 8. 

Sahlin, A. Apparatus for removing or replacing vovers or 
tops of —_ or slab pit furnaces, etc. 11,563. August ll. 

Selas-Turner Company, and Turner, E. Rendering cast-iron 


malleable. 11,308. August 7. s 

Selas‘Turner Company, and Turner, E. Gas and air, etc., 
regulators. 11,425. August 9. : 

Smith, H. Open and muffled furnaces or kilns for case- 
hardening or annealing metals, etc. 11,312. August 7. 
August 7. 

Tooth, L. F., and Tucker, A. E. Manufacture of brass. 


10,402. July 19 


Turner, E. Rendering cast-iron malleable. 11,308. August 7. 
vawee = Solder for aluminium and its alloys. 10998. 
uly 31. 


————————_—_— 


Iron and Steel Institute. 





As previously announced, the Autumn Meeting of 
the Iron and Steel Institute will be held at the 
Institution of Civil Engineers, Great George 
Street, Westminster, on Thursday and Friday, the 
20th and 21st of September. The following is the 
official programme of proceedings :— 


Thursday, September 20. 

General meeting of members at 10.30 a.m., when 
scrutineers will be appointed for the examination 
of voting papers for election of new Members of 
the Institute, and a selection of Papers will be 
read and discussed. (Nos. 1, 4,5, 9,2.) At 1 p.m. 
the meeting will be adjourned. 


Friday, September 21. 
General meeting resumed at 10 a.m., when a 
further selection of Papers will be read and dis- 
cussed. (Nos. 10, 6, 7, 3, 8.) 


New Maximum Prices for Steel 
Scrap. 





The Ministry of Munitions have issued, under date 
of August 28, the following new maximum prices for 
steel scrap 

The proviso vreviously held good that the maximum 
prices did not apply to ‘‘ the sale by a manufacturer 
of finished steel rolled from steel purchased by him.”’ 
For instance, scrap from imported American steel was 
not subject to the maximum. This has now been 
altered, and the prices given below apply to all steel 
scrap, no matter what its origin. The price previ- 
ously fixed for special handy heavy steel melting scrap 
suitable for crucible use and special short extra heavy 
steel turrings is cancelled. The following maximum 
prices now apply :— 

(1) (a2) Heavy steel melting scrap, £5 5s. per ton. 

(b; Steel turnings and borings, £3 10s. per ton. 

(c) Steel turnings and borings mixed with wrought 
iron or other material, £2 10s. per ton. 

(d} All other classes of steel scrap, heavy or light, 
whether or not mixed with wrought iron or other 
material, £5 5s per ton. 

(2) All these prices are free on rail or free in barge 
at the nearest convenient siding or wharf to the place 
where the scrap lies at the time of sale; the carriage 
at actual cost or at a fair average rate agreed between 
the zeller and buyer may be charged to the buyer up 
to a maximum of 10s. per ton. 

(3) To these prices a sum not exceeding 25 per cent. 
on such prices may be added in the case of sales by 
recognised scrap merchants. 

Special permits to purchase steel scrap sold with 
guaranteed analysis may be granted on application, 
but in no case will permits be granted for any such 
purchase at prices exceeding the following :— 

Heavy steel melting scrap containing not over 0.04 
per cent. phosphorus and sulphur, £6 5s. per ton. 

Heavy steel melting scrap containing not over 0.05 
per cent. phosphorus and sulphur, £6 per ton. 











Brass Scrap. 





The Ministry of Munitions announces that in future 
manufacturers will not be permitted to obtain supplies 
of brass turnings or borings of any kinds, or of brass 
scrap arising from the manufacture of munitions, 
from any source except the Ministry. The following 
letter has been sent by the Ministry to firms requiring 
supplies :— 

Regarding your future requirements of scrap metals, 
will you please note that in future you will not be 
permitted to obtain supplies of brass turnings or 
borings of any kind, or brass scrap arising from the 
manufacture of munitions of war, from any source 
whatever except the Ministry. All inquiries regarding 
these must be sent to 8, Northumberland-avenue, 
London, W.C.2, and under reference A.M.2/S. 

On receipt of your requisition, together with par- 
ticulars of contracts against which you would require 
to use the material, we will, provided these are found 
to be in order, make you an allocation as early as 
possible. 

In the event of your having any complaint to make, 
either as to shortage in weight or to the quality of 
the scrap or swarf, notification must be made by 
you to the consignor within three days after receipt 
of delivery, and all claims must be settled direct 
between the consignor and the consignee, as_ the 
Ministry will accept no responsibility whatever in 
regard to these. 

No swarf or scrap must be smelted until all claims 
regarding same have been adjusted, and the con- 
signor must be given the option of seeing the material 
re-weighed before the consignment in dispute is broken 
into, and the weight thus agreed shall be the weight 
invoiced to the Ministry by the consignor. 














THE FOUNDRY 


496 


TRADE JOURNAL. 





Personal. 





Tue late Mr. Alfred Davis, C.E., of Ladbroke Grove, 
Notting Hill, left £23,567. 

Sm James B. Marswart has been elected deputy- 
chairman of J. Samuel White & Company, Limited, of 
Cowes. 

Tue late Mr. S. Ingham, formerly in business as an 
engineer and ironfounder at Cromford, Derbyshire, left 
£2,321. ° 


Estate of the gross value of £14,334 has been left 
by the late Mr. =. Whitehouse, edge tool maker, of 
Cannock 

Mr. Perer Youncson B.Sc. (London), has been ap- 
ointed lecturer in marine engineering at the Central 

echnical School, Liverpool. 

Tue gross value of the estate of the late Mr. Thomas 
Kennedy, hydraulic engineer and founder, Howard 
Street, Kilmarnock, is $19,051. 

Mr. Jonn Wuarton, proprietor. of Wharton’s Iron 
Foundry, Maryport, has been co-opted a member of 
the Maryport Urban District Council. 

Mr. W. H. Ettis, .a director of Messrs. John 
Brown & Co., Ltd., has been elected Master Cutler 
of Sheffield for the fourth year in succession, ~ 

Lieut. Corn Kine, of the Border Regiment, who 
has been wounded, was formerly employed at the 
American works of Messrs. W. Jessop & Sons. 

Lieut. Jonn Kincstey Cross, director of William 
Cross & Son, Ltd., engineers and ironfounders, West 
Bromwich, has been awarded the Military Cross. 

Tue late Mr. J. Roberts, manager of the Forest Iron 
and Steel Works, Treforest, left estate of the gross 
value of £5,516, of which £3,994 is net personalty. 

AtpeRMAN A. Catrent., the Lord Mayor-elect of 
Sheffield, is a director and secretary of Messrs. Samuel 
Warren, Limited, of the Speedwell Steelworks. 

Mr. J. W. Ryan and Mr. A, G. Foster, departmental 
managers of Clayton & Shutleworth, Limited, Lincoln, 
have been elected to seats on the board of the company. 

Mr. A Mrtter, of Dunlop House, Barrow, has, 
owing to ill-health resigned his position as a director 
at Messrs. Vickers’ Naval Construction Works, 
Barrow. 

‘Mr. Tuomas Ramsay, son of Mr. J. W. Ramsay 
of the Pheenix Engineering Works, Whitehaven, has 
been gazetted Second-Lieutenant in the Northumberland 
Fusiliers. 

Mr. A. C. J. Cuariier, managing director of the 
Pearlite Steel Company, Limited, has been elected 
first president of the National Association of Industrial 
Chemists. 

Mr. C. C. Attinson, son of Mr. C. Allinson, of 
Wheatley Brothers, Limited,. Wheatsheaf Works, 
Sheffield, now holds a commission as second-lieutenant 
in the R.F.C. 

Tue late Mr. J. Corfield, general manager of Messrs. 
Dillwyn & Company, spelter manufacturers, Swansea, 
left estate of the gross value of £19,504, with net per- 
sonalty £18,036. 

Captarn Rosert SHerrirrs Cooper. who has been 
wounded, was on the staff of Messrs. William Jacks & 
Company, 19, St. Vincent Place, Glasgow, before he 
joined the Colours. 

Mr. Joun Barr, cashier of Vickers’, Limited, has 
been elected director for the firm at Barrow, in suc- 
cession to Mr Archibald Miller, who has resigned 
owing to ill-health. 

Mr. H. T. Dosss, for many years deputy locomotive 
engineer to the Barry Railway Company, has taken 
up duties in the Midlands, at the invitation of a 
Government department. 

Tue late Mr. J. M. Rennoldson, head of the firm of 
ta Rennoldson & Sons, Limited, engineers and ship. 
builders, left estate valued at £68,483 3s. 7d., with net 
personalty £53,177 17s. 11d. 

Tue late Mr. H. E. Marples, a director of Wm. 
Marples & Company, Limited, and of Turner, Naylor 


& Company, Limited, edge and engineers’ too] manu- 
facturers, of Sheffield, left £31,730. 

Tue late Captain William Nixon, naval architect, for- 
merly with the Blyth Shipbuilding Company, and after- 
wos with Messrs. Workman, Clark & Company, 
Belfast, left estate valued at £3,015. 

Tue late Sir Charles Holcroft left estate of the gross 
value of £1,599,677, and net personalty £1,463,897. He 
bequeathed £5,000 to Birmingham University to estab- 
lish a Charles Holcroft Research Fund. 

Mr. ALBERT WriGHT, of Redcar, manager of the 
shell plant at Messrs. Bolckow, Vaughan & Company's 
Cleveland Steelworks, has been the recipient of a 
presentation from the officials and workmen on leaving 
the district to take up an important position in South 
Wales. 

Sm Tuomas Munro, County Clerk of Lanarkshire, 
has accepted the position of Chief Director in the 
Labour Regulation Department of the Ministry of 
Munitions in order to supervise the work in connection 
with general labour matters affecting wages and dis- 
putes, and, in particular, the formation as soon as 
possible of representative committees of employers and 
workpeople. : 

Mr. T. W. Cuerry has been appointed representative 
for Cammell, Laird & Company, Limited, in the North- 
East Coast district, which position was previously held 
by the late Mr. Joseph Johnson. For the past few years 
he has, been with John Rogerson & Company, Limited, 
of Wolsingham, as outside manager and representative 
on the North-East Coast. Messrs. Cammell, Laird’s 
offices ‘are at 32, Grainger Street West, Newcastle-on- 
Tyne. 








JUVENILE LABOUR AFTER WAR.—In their re- 
port of the conference between the various juvenile 
employment bodies on the problem of employment after 
the war, the Ministry of Labour state that consider- 
able discussion arose as regards the necessity for ap- 
proaching employers with a view to inducing them: — 
(a) To notify discharges of juveniles in advance. (b) 
To notify all vacancies to juvenile employment com- 
mittees during the period of demobilisation, and (c) To 
consider and formulate schemes of apprenticeship and 
training. It was felt that some arrangement should 
be made to prevent the children from wandering from 
one employer to another in search of work. It was 
decided that the London (Central) Advisory Committee 
should approach the Ministry of Munitions, the Recon- 
struction Committee of the Cabinet, the Ministry of 
Labour, and possibly the Board of Trade, in connection 
with the above matters. The question of asking for 
compulsion in connection with: the notification of dis- 
charges and of vacancies was vigorously discussed, but 
the conference was-not generally in favour of seeking 
compulsory powers. On the question of apprenticeship 
and schemes of training, no final decision was arrived at, 
but the conference was unanimously in favour of the 
fostering of any movement in the direction of the set 
ting up of definite schemes of training. In view of the 
dislocation of industry dikely to occur during the period 
of the transfer of labour from ‘‘ war’”’ work to other 
work, the conference agreed that it was highly desir- 
able that centres for unemployed boys and girls should 
be provided during the demobilisation period. It was 
also decided to suggest to the Reconstruction Committee 
that the War Office be asked to demobilise teachers 
immediately upon the conclusion of peace. As regards 
the question of limiting the number of children entering 
the labour market, it’ was agreed that every effort 
should made to persuade children attaining the 
school-leaving age to remain at school. Much discus- 
sion took place on proposals for the prohibition of em- 
ployment for wages of children liable to attend school, 
and a vote taken showed a majority of 30 in favour 
of total prohibition. It was agreed that no child should 
be allowed to leave school unless there was definite em- 
ployment in view. It was decided that no immediate 


action could be taken in regard to the prevention of the 
payment of inflated wages to juvenile workers. 
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MOULDING MACHINES 


OF EVERY DESCRIPTION. 
Pneumatic, Hydraulic, Jar Ramming, & Hand Power. 














JAMES EVANS & Co.. BRITANNIA WORKS, 
BLACKFRIARS, MANCHESTER. 























Deaths. 

Txe death is reported of Lieut. B. J. Pelmore, R.E., 
a director of Perkins, Limited, Peterborough. 

THe death has taken place of Mr. F. C. Richardson, 
a director of the Weardale Lead Company, Limited. 

Tue death is announced of Mr. . Cassels, of 
the firm of Messrs. Cassels and Williamson, 
engineers, Motherwell 

THE death is announced of Captain H. E. Dixon, who 
was prior to the war, with the Cleveland Bridge Engi- 
neering. Company, Limited. 

Lr. J. Parkinson Leccort, who is reported to have 
died of wounds, was formerly engaged in the iron 
foundry at Carron Works, Stirlingshire. 

Tue death is announced of Mr. J. Smedley, J.P., ot 
Smedley Bros., Limited, and the Park Foundry Com- 
pany, Limited, Belper. The deceased was eighty years 
of age. 

Tue death in action is reported of Lieut, B. Hollis, 
Black Watch, son of Mr. H. E. Hollis, a director of 
Messrs. Arthur Balfour & Company, Limited, of 
Glasgow. 

Seconp-Lievt. Cyrm V. Tuomas, R.F.A., the second 
son of Mr. J. H Thomas, College Square, Llanelly, 
manager of Thomas & Clement, Limited, Morfa 
Foundry, Llanelly, was killed in action on July 18. 

Mr. W. Brarruwarre, cashier to the firm of William 
Doxford & Sons, Limited, shipbuilders, Pallion, Sun- 
derland, died at Keswick at the age of 51 years. He 
pond been in the service of Messrs. Doxford ever since 

Mr. Atrrep Mosety, who has practically devoted 
his life to the cause of industrial and educational 
efficiency and of Empire union, died last month at his 
residence, West Laden, Hadley Wood, at the age of 
62 years. 

LrevTeNANT A. B. Tickte, King’s (Liverpool) Regi. 
ment, who has been killed in action, was the only sur- 
viving son of the late Mr. James Tickle, of Messrs. 
Tickle Bros., engineers, the Vulcan Foundry, Wigan, 
and of Newtown, Wigan. 

Tue death is announced of Mr. R. Wright, of New- 
castle, at the age of 72 years. The deceased was asso- 
ciated with Sir W. G. Armstrong, Whitworth & Com- 
pany, Limited, and was a recognised authority on the 
design of hydraulic machinery. 

WE regret to announce thé “death of Lieut. W. 
Smeeth, R.F:C., eldest son of Mr. J. Watson Smeeth. 
iron merchant, of Bradford. The late Lieut. Smeeth 
was a young man of particular promise, and before 
joining the Army was assogiated with his father’s 
business in Bradford. 


Pott, 


Captain W. H. C. Kinston, of the Argyle and 
Sutherland Highlanders, has died from wounds received 
in action. . Kidston was a partner in the firm 
of Messrs. A. G. Kidston & Company, of Glasgow and 
London. Corporal John 8. Wilson, M.M. (Seaforth 
Highlanders), who was on the staff of the company, 
has also died from wounds. 

Captain Rupert Owen Bert, killed in action, was 
educated at the Central Technical College, London, 
after which he was with the Cleveland Bridge and 
Engineering Company, Limited, Darlington, as a pupil. 
He was in Brazil as one of the firm’s engineers when 
war broke out. He was a grandnephew of the late Sir 
John Fowler, the eminent engineer. 

THe death is announced of Mr. James Butler, 
founder of the firm of Messrs. James Butler & Com- 
pany, machine tool makers, Halifax. The business was 
commenced in a small way, and was greatly extended 
until in recent years it has become one of the largest 
firms of tool makers in Halifax. Mr. Butler retired a 
few years ago. He took an active part in establishing 
the Halifax Technical School, and was deeply interested 
in the engineering section of the school. . 

THe death occurred suddenly on July 6 of Mr. 
T. Corbett, J.P., of Cotonhurst. Coton Hill, Shrews- 
bury, at the age of 74. The deceased was the principal 
of the Perseverance Ironworks, Shrewsbury. He was 
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the manufacturer of many useful agricultural imple- 
ments and machines, which he had invented and ex- 
hibited at the principal agricultural shows in this 
country, on the eontinent, and in the Colonies, having 
won gold medals, diplomas, and other prizes, num- 
bering close on a thousand. : 

Tue death is announced of Machinist-Sergt.-Major 
Frederick Howard Smethurst. He was a son of the 
late Mr. George Smethurst, C.E., of Tring, who de- 
signed and carried out the construction of the famous 
hydraulic hammer at Woolwich Arsenal. The son 
also adopted the profession of engineer, and was 
managing director of the Railways Accessories 
Company (Limited), London, and the inventor and 
patentee of a safety point lever for railway trucks, 
which is being extensively used. 

Tue death is saaueneal of Mr. James Reid Campbell, 
of the firm of Rossich & Campbell, Glasgow. Mr. 
Campbell received his traifling in shipbuilding with 
the ndon and Glasgow and Fairfield shipbuilding 
companies, and for some years was on the staff of the 
British Corporation Shipping Registry. He subse- 
quently held an appointment for about 10 years as 
naval architect and superintendent for the Union Steam- 
ship Company, of New Zealand. Since 1915 he had 
been acting again for this company in addition to carry- 
ing on his own business, in the absence of his partner, 
who had: joined the Army. 

Sreconp-Lievt. Basit Witwrs Watte, who has been 
killed in action, was the only son of Mr. J. Walwyn 
White, of Messrs. R. White & Sons, Widnes, railway 
engineers and contractors. He was born in 1897, and 
educated first at Rhos Preparatory School, Rhos-on- 
Sea, and then at Sedbergh School, Yorkshire, whence 
he went on to Sandhurst, in the early part of 1916, 

assing out with a commission in the King’s Liverpooi 

egiment, in the autumn. He then elected to 
join the Royal Flying Corps, and went out to France 
in March, 1917. He was reported missing on an 
expedition on April 8, and it is now officially announced 
that he was “ killed in action ’’ on that date. 

Mr. R. Heser Raprorp, a partner in the firm of 
Messrs. R. Heber Radford, Son, & Squire, 15, St. James 
Row, Sheffield, died on Saturday last. Mr. Radford 
was the eldest son of the late Mr. Joseph Radford, for- 
merly” principal of the firm of Radford & Wadding- 
ton, Waterloo Foundry, Manchester, one of the 
founders ofthe Institution of Mechanical Engineers, 
and a member of its first Council. He served a proba- 
tionary apprenticeship with Beyer, Peacock & Com- 
pany, Limited, of the Gorton Foundry, Manchester. 
Articled in 1858 to Mr. John Brough Palmer, of 
Messrs. Palmer, Jarrow-on-Tyne, he was engaged from 
1864 to 1868 in partnership with his father. Since 
1868, Mr. Radford carried on the business established 
by his father, and though fresh blood was introduced 
into the firm, he remained actively associated with it 
until his death. In the course of his extensive expe- 
rience he was engaged by some of the largest works 
in the kingdom. He had been a member of the Insti- 
tution of Mechanical Engineers since 1876, and was 
also a member of the Institute of Naval Architects and 
of the Iron and Steel Institute. 








CENTRIFUGAL CASTING.—For a year or two an 
active interest has been taken in the process of making 
hollow cylindrical castings in rotating moulds. Re- 
markable castings in steel, iron, and bronze have been 
made in this way. The centrifugal force developed by 
the high rotative speed of the mould tends to densify 
the metal, and at the same time gives a chance for the 
escape of the gas which it contains. In recent months, 
it is understood, a process of casting in this way has 
been developed with particular reference to short sec- 
tions of cast-iron pipe, and an improvement has been 
made in the process whereby the castings are removed 
from the mould as soon as they are set, so that very 
great outputs can be obtained from a given machine. 
Full details are not at hand, but the process seems 
to promise well. 
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Air Washers 
CLEAN AIR 


Air Compressors 


These Washers ensure clean 
valves and cylinders and the 
elimination of grit troubles 
and their attendant expenses. 


See Publication No. 1013 K. 
Davipson «Co., Lp. 


Sirocco Works, 


BELFAST. 

















T. & 1. BRADLEY & Sons, Ltp.; 


DARLASTON, South Staffs. 


SPECIAL COLD BLAST PIG IRONS. 


Brands: 
R.A.M. IXL. G.B.R. D.M.R. 
FOR CYLINDERS. FOR CHILLED CASTINGS, &c. CHARCOAL FOR MALLEABLE 


CASTINGS, &c. 
« SELECTION = ANALYSIS + FRACTURE AND CHILL * GUARANTEED * 





ALL MINE. WARM BLAST. COLD BLAST. 


@ AM @m IxL. i X L.-CB. 


ear iF YOU HAVE DIFFICULTIES WITH YOUR SPECIAL CASTINGS CONSULT US. 
We can put you right. 
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New Companies. 


High Speed Machinery, Limited.—Capita] £2,500 in 
£1 shares. 

J. H. Naylor, Limited. — Capital —— in £1 
a to carry on the business of engin 

S. Edgerley & Company, Limited. e Capital £5,000 
in £1 shares, to carry on the business of engineers, ete. 

Air Turbines, Limited.—Capital £1,000 in 2s. shares. 
Registered office: 38, Victoua Street, Westminster. 
8.W. 

Piggott Electrical Company, Limited.—Capital £5,000 
in £1 shares. Registered office: 24, New Bridge Street, 
E.C.4. 

West of Scotland Coppcz Company, Limited.—Capital 
£600 in’ £1 shares, to adopt an agreement with } 
Taylor. 

ssorted Metals, Limited. — Capital £1,000 in £1 
shares, to adopt an agreement with M. L. Jones, 117, 
Victoria Street, S.W.1. 

Motor Gear & Engineering Company, Limited.— 
Capital £5,000 in £1 shares. Registered office: 75, Cur- 
tain Road, London, E.C. 

Wedmore Engineering Company, Limited. — Capital 
£100 in £1 shares, to acquire the business of a com- 
pany of the same name. 

Sheffield Reduction Company, Limited. — Capital 
£10,000 in £1 shares, to carry on the business of ther- 
mal treaters of metals, etc. 

Ransomes (Tipton), Limited.—Capital £50,000 in £1 
shares, to carry on the sonipeny of civil, mechanical, 
and electrical engineers, e 

Frost Patent Engine aoa, Limited. — Capital 
£1,500 in £1 shares. Registered office :—Grosvenor 
Chambers, Lichfield Street, Wolverhampton. 

Hill & Cozens, Limited. — Capital £20,000 in €1 
shares (7,000 preference), to acquire the business of Hill 
& Cozens, hardware merchanté, brass founders, etc. 

Excelsior Engineering Company, Limited. — Capita] 
£2,000 in £1 shares, to adopt an agreement with A. 





so E. C. Richardson, F. Rawson, and H. B. Shep- 
erd. 

Argilla Aluminium Company, Limited. — Capital 
£7,500 in 5s. shares. Manufacturers of aluminium and 
other metals, ete. Registered office : 92, Victoria Street. 
London. 

Provincial Metal Company.—Capital of £3,000 (£1). 
Manufacturers, casters, founders, and dealers in alu- 
minium, bronze, copper, etc. Office: 14. New Street, 
Birming 

G. H. Yates (Dudley Port), Limited.—Capital £6,000 
in £1 shares, to take over the business of brass and 
metal casters, etc., at Dudley Port, Tipton, Staffs., of 
G. H. Yates. 

Aerac, Limited.—£1,000 in 10s. shares, to carry on 
the business of aircraft, motor-car, and petrol and gas 
engine manufacturers, ete. Registered office: 7, Fins- 
bury Square, E 

E. M. P. Engineering company, ee —Capital 
£18,000 in 8,000 ordinary shares of £1 each, and 40,000 
deferred shares of ls. each. Registered office—50- 52, 
Draycott Avenue, 8. W. 

R. W. Reeves, Limited.—Capital £2,000 in £1 
shares, to take over the Ellesmere Engineering Works, 
Leigh, Lancs, of R. W. Reeves. Registered office : 
Portland Street, Leigh, Lancs. 

Korting Brothers (1917), Limited.—Capital £15,000 
in £1 shares, to carry on the business of founders, 
electrical. 4nd mechanical engineers, ete. Registered 
office : 53, Victoria Street, 8. 

Mayfield Engineering Company, Limited. — Capital 
£500 in £1 shares, to take over the business carried 
on as Charles B. Ogilvie & Company at Temperance 
“es Fairfield, Ardwick, Manchester. 

Richards & Company, Limited.—Capital £10,000 
in 01 shares, to take over the business of steam rolling 
contractor, iron and brass founder, etc., carried on by 
H. H. Richards at Newport, Mon., as H. Richards & 


Company. 








A Revelation to 
Steel Founders! 


@ Unskilled labour. 
@ Quicker melting. 
@ More economical and efficient than electric furnace. 


MONOMETER MFG. CO., LTD., iestsccuze: 
ASTON, BIRMINGHAM. 


Monometer Steel 
Melting Furnaces 


(Hall's Patents) 


@ Tilting and Pit Types. 
@ Installed by leading 


@ Oil-fred. 
@ Better Steel than’ any 


Edited by 1. H. HALL, 


works in Shefheld. 


other system. 


Monometer, Pit Type, 
Steel Melting Furnace. 


Engineers and 


Managing Director. 











Telegrams: “ GunmetaL.” Telephone: Bank 3842. 


H. J. EVANS & C » 25, Lord St., LIVERPOOL. 


METALLURGISTS’ MANUFACTURERS, and MINE OWNERS. 
Speciality: FERRO-SILICON, ALL GRADES. FUEL OIL FOR DIESEL ENGINES. 
The following is a list of some of our lines, prices below competitors’. 





It will pay you to send us your enquiries :— 


FERRO-ALLOYS, MINERALS, METALS & CHEMICA'S,| ALUMINIUM, CADMIUM, CARBONATE OF | CALCINED MAGNESITE AND MAGNESITE BRICKS, 
RADIUM-BROMIDE, FERRO-CHROME, POTASH, SILICA, REFINED SULPHUR, 
capeiued Gibéueaiieh | FRENCH CHALK, ASBESTOS POWDER. 
FERRO TUNGSTEN, FERRO-MANGANESE, FERRO- | PLUMBAGO, GRAPHITE, 
MOLYBDENUM, FERRO-TITANIUM, | MANGANESE, LEAD ORE, FELSPAR, 


FLUORSPAR, BOG ORE, BAUXITE, CHROME 
ORE, IRON ORE, , 

| SPENTOXIDE AND RETORT CARBON, 

| OXIDES OF IRON, &c. 





1 | 
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Telegrams: “Durrans, Penistone.” Telephone: 21, Penistone 
Established 1863. 





JAS. DURRANS & SONS, 
Phenix Works, Penistone, sx. 


a 









aa 
Fe 


Manufacturers of all 


FOUNDRY EQUIPMENTS 


GOMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & COAL DUST 


Ladies, Capolas, Fire Bricks, Gannister, Stone Flax, Loam and Sand Millis, 
Casting Cleaners, Studs, Chaplets, Pipe Nail<, Sprig«, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades, Forks, dies. Sieves, Barrows, Etc. 


Improved Foundry Rattler.or Fettling Drum. 
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These Machiués are invaluable for a Foundry, doing a larger amount of work af'a 
ouperter quality, in a much shorter time than can be done by hand, without skilled 
abour. 
The following ind Lonptatnn Reels _ ore ee be _ - 
“ Dear Sits,— We have using your ng for a large num of years, and always use it on our 
large Ingot Moulds, which, as you know, we ve made up to 85 tons in igh. 2 
' Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING €0., LD. 
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MONTHLY PRICE LIST, 


The undermentioned prices, unless otherwise specified, are those obtaining at the commencement of 


CONTROL PRICES. 


Pig-Iron. 
West Coast a wind 
Nos. 1, 2 and 3 os 
Special under 0.03 P. & S.. 
002 » 


i 
ovn ow oan oan 


East Coast hematite, 
Nos.1,2and3 .. 
Special under 0,04 P. & s. ee 
Special under 0.03 P & S. 
” » 002 
Scotch hematite, 
1, 2and 3.. ° 
Special under 0.03 P. & 8. ‘ 
Welsh hematite, mixed =. 1, 
2and3 .. 
Special under 0.03 P. «& s. 
” ” 0: Q2 ” 
HEMATITE —MALLEABLE— 
Refined— 
Refined Cupola Cast .. << tt @ 
Refined Cu - Cast to que 
teed analysis 
Cast direct from Blast F urnaces— 
Small Pig-Iron, all grades so £2 
Medium Pig-Iron White . Grey 
mottled 
Medium 
qualities 
Large Pig-Iron, all grades . 
Lincolnshire, basic or ante . 
Cleveland, No.1 . 
= other grades 
os basic xt 
Northamptonshire, forge . in 
a y. numbers 
tevic 
Derbyshire, forge .. ° 
foundry numbers 92/6 
Derby & Notts. basic. ee oe 
Leicestershire & Notts., forge .% 
foundry Bes. 92/6 96 


mixed 


2 cao 


mixed Nos. 


i 
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Pig- Iron, all other 


. 
“ee 
coll enlace 
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— 


North Stats, forge .. ee vy 415 
Ps -s mae os ra S| 
basic .. we oe 427 

South Staffordshire— 
Part mine forge .. ro 415 
on foundry “” 417 


Common Staffordshire — F 
All mine forge .. es ee 5 15 
a foundry pe ee 6 O 
Warm air forge oe ao 7% 8 
~ foundry wo os 75 
Lord Dudley’s silicon .. 8 7 
Cold blast ée 9 2 
Basic 417 
Scotch foundry and fo’ orge— 
7, Ce and lower grades 
1) ’ 
and Govan.. or 
nea 4 uk lower grades of eh 
all other brands me -- 515 6 
No. a): Sa ee oe cates to be bn. per 
above these prices. 
All per ton net, f.o.t. makers’ works. 
ers. Com. 14% 


In all districts 1s. extra may be charged 
for Basic cast in chills. 


The = eee My Bteet. 1 

um prices -speed 

steel have been fixed as follows :— om 
Finished bars, “% Tung. -2s. 10d. 
Finished bars, 18% ae 3s. 10d. 


Per Ib. basis. Extras T ene 
list. These prices are net yt ~H. 
works. 

The ed prices for scrap which must 
be cane to steel works are as 
tollows :— " 

Millings and barat xe ret 5d. 
Bar Ends 


6d. 
em per Ib. “net delivered steel makers’ 


In cubes, 98/99% 6 — per ton 


the current month. 


Ferro-Alloys 
Net, Delivered Sheffield steel ee ee ‘ 
8. 


Ferro chrome : nlltce carbon. Basis 
60%, scale 1 o be unit Per ton 
% carbon. Basis 
Le 10s. pet unit, Lg F ton 
erro-chrome : 8/10% carbon. Basis 
scale, 10s. per unit Per ton 
Ferro-chrome: S$; — ay refined, 
% carbon 
ness for use in 


Yes 
Ferro-vanadium : 33/40% 
Ib. of Va. contained in oy 
Ferro-silicon: 45/50%. Basis 50%, 
5s. scale per unit . Per ton 
Ferro-titaniam : 23/26%, per lb. 
carbonless. . 


Ferro-molybdenum : 70/80% Mo. 
Mo. contained . 
tungsten: 78% 0 sone ton 
tungsten : A per 
Ib. of metallic t pea contained 
*Ferro- ee scoae @ 2 
” AN £36. 0 0-39 0 0 
Fob. Liverpool. 





Non-Ferrous Metals. 


Copper. 
se 4 £8 a < 
Standard, Cash 120 0 012010 0 
Three months 119 10 0120 0 O 
. 137 0 0133 0 0 
Tough je --135 9 0131 0 0 
Best selected .. +-135 0 0181 0 O 
Standard, Cash 243 5 0243 wW O 
9 Three months 242 5 9 24210 0O 
English Ingots - =6 «28910 0 
Bars ee oe _— 240 10 O 
Refined — _ 
Spelter. 
Seetionn ée s 544 00 «0 50 (0 COO 
ss ce ee = 
British _-" — 
Lead. 
Soft Foreign -- 3010 0 2910 0 
English - — Nom. 
Antimony. 
Regulus ° ee _ 8 0 0 
Aluminium. 


Virgin Metal 98/99% 
per ton _ 
Phosphor Bronze. 
InGoTs 
Alpy 3 No. I. or - 
IIl., “) Ae 
VL ‘or vi 


be] 
a 
PItllig | 


xi. i nin ue. 

Cast Strips and Ingots. . 
CASTINGS. 

LorlIl... ee 

mom Be. ae. «- 

VI. or = 

VII. 


a] 
o 
4 
> 


No. VIil., Chill, Cast, Solid 
ored Bars . 

Delivery 2 Cwt. free to any 

10 per oot . Bhophor Copper" «+ 35/- above 


price of 
15 yok om. Phosphor Commer -. 40/- above 
- £23 above 


P 
Hosphor Ti Tin (5 per a a 


"(Phosphor bronze rices supplied b 
CHARL CLIFFORD PND wp Luairep, 
PASBLEY STREET Mis, BIRMINGHAM) 


*Chromium Cietallic 
98/99% purity, = od “ 


— 96/98% purity. . 


Foundry Coke 


ie 


Nickel 


Ingots for raising 
Ingots for Spoons and Forks : 

3» rolled to spoon size 

*Tungsten pee Powder. 
96/98% purity.. per lb. . 
*Molybdenum ‘Metal. 

per lb. ee 
*Cobalt Metal. 

- perl. .. 

Quiehatioes. 

75 Ib. bottle 


* Net, Belivered | Sheffield Works. 


Silver. 
b. 


_ 
— 


pe 


97% purity 





Scrap Iron and Steel. 
Cleveland. 
s. d. s. d. 
Steel scrap, heavy melting..105 0 
Iron scrap cast _ (eupols 
metal) ee «- 90 0 


London (f.0.b.). 

Heavy steel os ve io 2 

Light ny chet, an -- 

Heavy cas ae Ser eee 
" @xatent Prices. 

Heavy Steel suites eae 105 0 - 

Turnings and Borin: 

Wrought Iron Scrap “105 “6 138 

Per ton delivered Buyers’ Works, 


ceo 


ooo 





Non-Ferrous Scrap. 


London merchants quote the followin; | 
prices for scrap metal, vered London, 
subject to market fluctuations :— 

a. ors | 
Hy. Electrolytic ra, so Serap .. 
Hy. Selected Scra i 
HY. Tinned Copper Wire .. 
Best Selected Gunmetal Scrap 
Re-melted Ingot Lead... 


Littl 





Stocks. 
Metals. Tons. 
Europe and 


™ London. Holland, 
S.A. and afloat 





Coke. 
eect we P 


Gas Coke os 29 0 
Glasgow. 


Do 
} 
° 


Furnace Coke 


i 
Gas Coke " 


London. 
Welsh or Durham Fo —~y 4 

= London Stations = 
Ditto. aja" mere 


Stations .. 44 
Yorkshire, d/ad_ ~ London 

Stations, in truck . 42 
Ditto, d/d Birmingham 

Stations .. oe -- 39 


53 0 
48 «0 


aa oS ea 
| 





CONTROL PRICES OF COKE. 


d. 

Durham and Northumberland 
ae Se os io 4 

30 
South Yorkshire, West Yorkshire, 
lancashioe Staffo 

diand Counties blast furnace 25 8 
South Wak Wales —_ lcm 30 0 
” 43 c 


per r— et. f.0.t. ovens. 
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SITUATIONS VACANT AND WANTED. 





NOTICE. 





ANTED, SECRETARY-MANAGER for Stee} and 

Iron Foundry, South Wales, doing Munition and 

Colliery work.—State age, experience and salary required 

to Box 900, Offices of the Founpry TrapEe JOURNAL, 
165, Strand, London, W.C.2. 





OREMAN for Foundry, practical man, used to loam 
and other castings; good disciplinarian; Government 
work.—MonoMETER Manvracturtna Co., Whitehouse 
Street, Aston; or Albion Foundry, Browning Street, 
Ladywood 





OREMAN WANTED for Iron Foundry producing 

small castings with a thorough knowledge of up-to- 

date moulding machines. A good permanent post for a 

reliable man. Foundry at present occupied on Govern- 

ment. Work. No person already on Government 

Work will be engaged.—Apply your nearest Employment 
Exchange, mentioning this Journal and No. 894. 





OUNDRY MANAGERS, PLEASE NOTE.— Odd 
sides to register, made in plaster, are heavy or cost 
pounds; but by using rough wooden box parts and 
Turner's Patent Sockets, they will cost shillings.— 
TurRNeER, 28, Plumpers Road, Sheffield. 





BSTAINER, 28, good general experience in moulding, 
including plate— Member B.F.A. — would like 
position of trust.—Address Box 890, Offices of the 
Founpry Trape JournNAL, 165, Strand, London, W.C.2, 





| ae orn or Yard Manager required for Controlle 4 
Factory employing about 200 men, casting Brass and 
other Metals. The applicant must have had experience in 
controlling and organising labour—he should also have 
some knowledge of Machinery, but not necessarily of 
Foundry practice. None but hard-working energetic 
men need apply. Good wages.—Apply, stating age and 
give full details of experience, to your nearest Employ- 
ment Exchange, mentioning this Journal and No. 896, 





FOR SALE AND WANTED. 





ANTED, quantities of Brass Foundry FLUE 
DUST.—Submit samples to Henry Levin Wezs & 
Co., Sugar House Lane, Stratford, London, E. 15. 


Woe: FOUNDRY LADLE, complete with tilting 

ear; also small Ladle, about 2 ton, 21 in. deep, 
2 ft. dia at top, 20 in. at bottom.—W. BLengEInsor & 
Co., Middlesbrough. 








WO new 300-lb. Town Gas-Fired CRUCIBLE 

FURNACES, by J. Wright and Eagle Range, Ltd., 

Birmingham, for Sale.—Offers to THz METALLURGICAL 
Company, Lrp., Walker Gate, Newcastle-on-Tyne. 





ARTICULARS and prices required for second-hand 
Edge Runner with Granite Wheels about 12 in. 
to 15 in. diameter, and Granite Bed.—Box 892, Offices 


of the Founpry Trape Journat, 165, Strand, London, 
W.C.2. 





ATENT No. 108,426, of 1916, relates to a drop flask 

Moulding Machine, whereby the system of moulding 

is rapid, accurate and inexpensive. Sale or licence.— 
TuRNER, 28, Plumper’s Road, Sheffield, 





ANTED.—Tropenas Steel producing plant com- 

plete.—State capacity, price, and full particulars.— 

Box 898, Offices of the Founpry Trapges JOURNAL, 
165, Strand, London, W.C.2. 


South-Western Polytechnic Institute, Chelsea, 


Manresa Road, S.W.3. 
DEPARTMENT OF CHEMISTRY & METALLURGY: 


Head of Department: 
J. B. COLEMAN, A.R.CS., F.LC., F.C.S, 


Lecturer in Metallurgy: 


W. A. NAISH, A.R.S.M., A.LMLM. 
METALLURGY. 

Day and Evening Courses commence September 24th, 

1917. Pyrometry and Metal Analysis, Engineering 

Metallurgy, Metallography. The work is suited to the 

requirements of Metallurgists, Assayers. Special facilities 

are arranged for individual work in any other branch of 


Metallurgy, such as Assaying, Mechanical Testing and 
Research. 


For fees and further particulars, apply to the Secretary 
(Room 65). Telephone 899 Western. 





y 
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F. L. HUNT & C0.. 
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g® FOUNDRY 
s FURNISHERS 
= AND 
: FOUNDRY REQUISITES & 
= 56, 58, 60, CHAPEL STREET, 2 
= SALFORD, MANCHESTER. = 
Ail mimi 


SANKEY 


Fireproof Steel Storage Bins 
For Workshop and Warehouse 
Write for Details. 


Joseph Sankey & Sons, Ltd., 
Hadley Castle Works, WELLINGTON, Shropshire. 
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PLUMBAGO—CRUCIBLES. 


WILLIAM OLSEN, t1.. 


Cogan Street, HULL. 











FOUNDRY MATERIALS 
AND REQUISITES. 





Parting Powder. 
‘}U9A 9109 KUM 


Largest Stock of Straw and Wood 
Fibre CORE ROPINGS. 


GLUTRIN—CORE GUM. 


FIRE BRICKS & CLAY 


CUPOLA BRICKS. 
Best Quality. 


LESSEES OF DELPH AND TINTERN 

















an ‘spplicati on to 


ch McNEIL. 10. 








as coH 





ABBEY BLACK AND WHITE CLAY. 


KING BROTHERS, CAN ALSO BE ‘oe IN. ALUMINIUM. 


(STOURBRIDGE) Ltd., 
Elodly mention this eile gaat when enquiring 





ering 








STOURBRIDGE, 




















WHITTAKER’S IMPROVED MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made, 










THE MOST COMPLETE AND EFFICIENT 
MACHINE HITHERTO INTRODUCED -TO 


ENGINEERS. 


All Machines warranted to Mould with the greatest accuracy and precision 








GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double Helical 
Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 


WM. WHITTAKER & SONS, LTD., 
SUN IRON WORKS, OLDHAM. 
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ADDOR 


BILSTON. 


ESTABLISHED 1824 


We can meet your requirements‘-in 


SPECIAL 


Foundry irons 


CAPPONFIELD BRANDS. 


C.A.M. - - All Mine 
GCB.: °° - Cold Blast 
ZENITH - Refined 


Thomas & Isaac Bradley, Ltd., 
Capponfield Blast Furnaces, 


— BILSTON. — 
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“FOUNDRITE.” 


: “ FOUNDRYMEN have been seeking this material for years.” 


Supplied only in 40 gallon Casks. No bulk broken. 
FOUNDRITE is another German speciality superseded and improved. 
FOUNDRITE is the binding material for moulding sand and cores. 


FOUNDRITE SUPERSEDES and makes unnecessary all classes of CORE GUM, 
LINSEED OIL and all other BINDING material. 








FOUNDRITE will renew old and burned sand, making it usable over and over again. 


FOUNDRITE makes CORES unbreakable and the use of core irons unnecessary. 
FOUNDRITE leaves CORES perfectly porous and does not shrink. 


FOUNDRITE has been ‘‘found right’’ for all Sand binding in the Foundry for 
all purposes. 


FOUNDRITE is supplied in LIQUID form ready for use. Dilute with Water. 








The porosity of the core is perfect, and cores so made do not 
shrink. 


No blowing, cracking, crumbling, honeycombing, or loss of 
strength can take place. 


COST OF USING “ FOUNDRITE.,” 


For ordinary work the price is about One Penny per gallon. 


FOUNDRITE is used in all important Foundries in Great “Britain 
and the Continent 


- FOUNDRITE SAVES MONEY. 
FOUNDRITE PREVENTS WASTERS. 

















Telegraphic Address—“ MOROD, SHEFFIELD.” : Telephone 4318. 


HEDLEY MOORWOOD & Co., Ltd., 


21, Church Street, SHEFFIELD. 
FOUNDRY EXPERTS. 














For 
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JOHN HALL & CO.|| PYPOLA BRICKS 


OF STOURBRIDGE, LIMITED. 


STOURBRIDGE, ENGLAND.|| ogoinany aND PATENT 
Menafecturers of CUPOLA FURNACES. 








FIRE BRICKS, BLAST 
FURNACE BRICKS AND JOHN R. FYFE & Co., 
CUPOLA BRICKS. SHIPLEY, Yorks. 

















FERRO-VANADIUM. *« * * * * FERRO-TITANIUM. 
SILICO-MANGANESE {Ss/70 % see and 1 %, 2 %, 8 %, Carbon Maximum, 
FERRO-SILICON containing 28 %, 50 %, 78 % Silicon. 

FERRO-CHROME 65/70 « cr. & 1 % up to 8/10 % Carbon Maximum. 


ALUMINIUM 98/09 % Purity. In Notched Bars and Half Round Sticks and Granular. 
WE SUPPLY ALL OLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 











EVERITT & CO., 40 CHAPEL ST., LIVERPOOL. 


Telegrams: “PERSISTENT.” Telephone Ne. 1134 (3 limes). 




















AS SUPPLIED TO H.M. WAR OFFICE. 
THE ORIGINAL AND BEST CORE COMPOUND. 


‘SPERMOLIN’ 


(Registered Trade Mark.) 








For particulars apply to the Makers :— 


THE SPERMOLIN CORE Co., 


George Square, 
HALIFAX. 


Telegrams :—** SPERMOLIN, HALIFAX.” Telephone :—397 Halifax. 





a2 
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FOUNDRY MOULDING MACHINES 


For INTRICATE and SIMPLE CASTINGS 


For Great Britain; 


The OCA SYSTEM ot MACHINE MPOULDING 


and MACHINERY COMPANY, LIMITED, 
97, QUEEN VICTORIA STREET, LONDON, E.C. 


Tele. Ad.: Machimould, London. (Over 5,000 Machines now running.) 








For Allied and Neutral Countries: 
Etablissements PH. BONVILLAIN & E. RONCERAY, PARIS. 


Send Biue Prints or Sample Castings. 


Teicphone: City 22438. 








GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers. Nozzles, &c. 
STEBL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR nr. SHEFFIELD. 
Telegrams: “LOWOOD, DEEPCAR.” 

















GIBBONS 


Steel Shelving, Lockers, 
Bins, Cupboards, Etc., 


FOR 
WORKS, OFFICES, BANKS, 


AND WAREHOUSES. 


| JAMES GIBBONS, 
| st. John’s Worke, WOLVERHAMPTON. 


London Office : Fisher St., Southampton Row. 


























WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS 
COAL DUST, CHARCOAL, PLUMBAGO and BLACK-LEAD CORE CUMS and all Foundry Requisites, and have 
done so since 1831. 


I, & le WALKER, EFFINGHAM MILLS, ROTHERHAM. 


Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 




















ee 





























STEEL CASTINGS 


The Electric Furnace clearly leads—phosphorous and 
sulphur can be removed far more completely than 
by any other process. At the same time, the gases which 
molten steel generally holds in solution are largel 
eliminated, and a steel is produced of exteptionally hi 
purity. The ease with which electric furnace steel, con- 
taining low carbon and only small amounts of silicon and 
manganese, can be poured into small and intricate castings, 
flowing smoothly like milk, setting perfectly quietly in the 
sink heads, and producing castings with hardly a trace of 
blow holes, even in the hands of comparatively inexperi 
enced steel makers, is largely due to its great purity. 





“GREAVES-ETCHELLS.” 


ELECTRIC FURNACE 


Used by many of leading Sheffield Steel Makers. 
Sizes—10 cwts. to 12} tons. 


T. H. WATSON & Co, ° s#7rm. 


Telephones—1652, 1653, 1310, LANCASTER STREET, 
Telegrams—‘ CARGO, SAEFFIELD.” SH EFFI E LD 








3-Ton GnEAVEs-ETCHELLS Electric Furnace. 














ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MouLpine 
MACHINES. 





Complete 
Satisfaction 


Guaranteed 








. = Sgt s 
Standard Wheel Moulding Machine, 


No Loose Parts Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. 














WRITE FOR PRICE AND PARTICULARS TO 


DUNCAN STEWART & CO.,LTD., 


LONDON ROAD IRONWORKS, GLASGOW. sacar maaase ay ams mosrmne 
































510 THE FOUNDRY TRADE JOURNAL. 














FOUNDRY PLANT. 





‘‘Rapid”’ Cupolas, 


with or without receivers or drop bottoms. 


Roots’ Blowers, 


belt, steam-engine, or electro-motor driven, 


Charging Platforms, 
Hoists, and Ladles. 


ECONOMICAL RESULTS 
GUARANTEED. 


We are also Manufacturers of Steam Hammers, Smiths’ Hearths, Centrifugal Pumps and Fans, High-Speed Engine: 
and the “ Bradford’’ Patent Boiler Feed Pump. 


We are the original makers of “Rapid” Cupolas as under Stewart’s Patent. We make this intimation as other 
makers are introducing this description, which had become established as a synonym of Stewart's Cupolas. 











CONTRACTORS TO HIS MAJESTY'S GOVERNMENT. 


WAITES BROS, Lro, 


Vulean lronworks, BRADFORD. 








Telegrams— 
“THWAITES, BRADFORD.” 


Telephone— 
Nos. 3459 and 3460 BRADFORD. 


London Office : 
96 & 98, Leadenhall Street, E.C. 





Catalogues on Application, 
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and increase production 


Mex Fuel Oil, the practical, efficient and 

economical fuel for all types of industrial 

furnaces. Helps to solve the war time 
© labour problem. 


Wri'e for illustrated book, 
“ Mexican Fuel Oil.” 





ANGLO - MEXICAN 


ee ea" PETROLEUM COMPANY, LTD., 
ff ff. <I S 3 Fuel Oil (U.K.) Dept., 





Vi ¢ / FINSBURY COURT, LONDON, E.C.2. 














‘A NEW STEEL BARROW 


(PATENTED). 


** BRABY’S BALANCED BARROW.”’ 


The Handiest and Chezpest Barrow in the market. Specially designed for coal, dross ashes, etc: Its capacity is 
25 per cent. greater thaa the ordinary style, yet it can be wheeled with half the labour, and can be emptied much more 
quickly. It is a perfectly balanced barrow, and a full :oad can be easily wheeled by a boy. 


NOTE,—This Barrow can be taken right up to mouth of furmace and the ashes drawn into the barrow direct frem the furnace. 


BRABY twtr en STEEL 


SHEETS and PLATES up te 15 FEET LONG. 
RANGE OF GAUGES 8 te 30 W.G. 
RANGE OF WIDTHS 12 te 68 in. 


BRABY 4. inproved wreastt STEEL 


BARROWS, BOGIES, TRUCKS, 
. GUTTERS, PIPES, &c. 


BRABY ie wd STEEL 


OOFS and B 


BRABY j. wiraisre STEEL 


SASHES, CASEMENTS, and 
PUTTYLESS ROOFLIGHTS. 


BRABY caivasiet errand STEEL 


SHEETS: “EMPRESS” and “SUN” BRANDS 


FREDERICK BRABY & Co Lt d Eclipse Iron and Galvanising Works and Steel Sheet 
*9 *°9 Rolling Mills, Petershill Road, GLASGOW. : 
Show Rooms and Aluminium Warehouse, 124, St. Vinceot Street, Glasgow. 
Rustless Iron, Galvanising and Copper Works, FALKIRK. 
Also at Lendon, Deptford, Liverpool, Bristol, Belfast, and Dublin. CONTRACTORS to BRITISH and FOREIGN 
GOVERNMENTS. Telegrams—“‘ Braby, Glasgow.” 






The ‘ B.B.B,’’ 








\ 
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COMPLETE PATTERN SHOP PLANT 


LESS COST, LESS POWECR, LTSS ROOM—AND BETTER RESULTS. 


1265 Unive-sai 
Wood Workers in 
actual operation. 


BOO of this num- 
ber built and sold in 
one year. 


Made in 7 different 
sizes and for any 
Particular purpose 





COMPLETE LINE “OF |} 
WOOD WORKING “SS 
MACHINERY KEPT IN 
STOCK FOR IMMEDI. 
ATE DELIVERY. 


Which will pay for itself 
the. 


in six mon 





Our Famous Uni- 
versal Wood Worker, 
when equipped with 
all possibie attach- 
ments, stands com- 
plete asa band saw, 
jointer, saw table, 
singte spindie 
shaper, two-spindie 
borer, mortiser, 
tenoner,: rim borer, 
fellioe rounder, whee! 
eauatiser, disc 
sander, drum 
sander, pane! raiser 





and knife grinder. 


















Sole British, Colonial 5 
and Foreign Selling . 
Agents - The Famous Universal Wood Worker. 


UNIVERSAL MACHINERY CORPN. LTD., 27%,,ob°9TREET 





LONDON, E.c. 








Also 












si ‘ ato THE WELL-KNOWN BRANDS 
~~ “IMPERIAL” 

IRONFOUNDERS’ i i. 

sacking MAL all aap pune 

PLUMBAGO “VULCAN” 

BLACK LEAD “CROWN” 

CORE GUM 

COAL DUST 

= Estabiished 1840 "fees 

Write for Quotations. ; 
Be on tat SHALACGO 


Keilvinvale Mills, Maryhill, Glasgow. 
Sunnyside Biacking Mills, Falkirk. 
Old Packet Wharf, Middlesbrough. 
Albion, West Bromwich. 

Whittington Bracking Milis, Nr. Chesterfieid. 






Telegraphic Address— 
Prudence, Glasgow. 
Cummin, Biacking Mills, Cameion. 2 
Cumming, Whittington, Chesterfield. 
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THOS. BROADBENT & SONS, Ltd. 


CENTRAL IRONWORKS, HUDDERSFIELD. 
TRY A 


BROADBENT CRANE 


YOUR FOUNDRY 


AND SAVE 


TIME, LABOUR ann EXPENSE. 


Tels: Broadbent, Huddersfield. London Office, Suffolk House, 
Tele: 158! (4 lines). Laurence Pountney Hill, E.C. 

















A Fitted with Patent Roller Bear- 
MECHANICAL TESTS as ne, Bowe newable Reals, 
and MICROGRAPHS = eg ais £4 
= i, OLD AND NEW FO FOUNDRY 
= SANDS AT LOWEST COST. 
— SPECIALISTS — | 
Consulting = Saves Labour—Reduces 
Pores en IN FOUNDRY WORK. = Foundry Costs. 
and Laboratory forall kinds of Metallurgical = Made in Three Sizes—1, 3 and 6 
Analytical Investigations. = Tons per hour capacity. 
Chemists. 2 18” Mizer— 1 Ton per Hour. USED IN PRINCIPAL FOUNDRIES. 
NAISH & CROFT, = PRICES ON APPLICATION. 
STennmnnim 2S, Aime Street. | 24, University Mansions ium mmmmmgg | O- EV. HALL, 26, Paradise St., Sheffield. 








IRON AND STEEL FOUNDRY STORES. 


98°/, SILICA FLOUR 





For Facing Moulds in Steel Foundries. 
THOMAS WILKINSON @€ CO., LTD. 


Manufacturers, MIDDLESBROUGH. 
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T _ LADLES’ 
ele grams: manchester 


“N° 2297 
CENTRAL” 
MANCHESTER. 


Telephone: 


ulna <ole@) 
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2s iM 





JAMES EVANS & C®. Britannia 
BLACKFRIARS, MANCHESTER. 
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